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(54) METHOD FOR STRUCTURING LOGICAL CONFIGURATION USING ELECTRICALLY 
RECONFIGURABLE GATE ARRAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To actualize the 
method for structuring a logical configuration by 
using the electrically reconfigurable gate array. 
SOLUTION: Electrically reconfigurable gate array 
(ERCGA) logic chips are connected to one another 
via reconfigurable interconnections. The electrical 
representation of a large-scale digital network is 
so converted as to adopt a hardware style, which 
operates actually and temporarily on the 
interconnected chips. The digital network 
actualized on the interconnected chips can be 
changed any time through reconfigured 
connections. Consequently, a system is adapted to : 
various purposes which include simulation, 
prototyping, execution, and computation. The 
reconfigurable interconnections are configured by 
the ERCGA chips dedicated to an interconnected 
function. Each interconnected ERCGA is not 
connected to all the interconnected chips but is 
connected to at least one pin. 
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[ m$m 1 1 mi m/m 2 nwm tz mm&ittfcy 

-hTU-f (ERCGA) SrffctfSIgfc ; /-;KOn 

~sv?®3m&mLT\.->&miAfiT-?&xs. fries 
^mztts8m-th®mffiif&.ii&Tmt ■, flies* i 

A^t-*^ m&tfS*2g**H::#g>J-$-SX*I{: 
g>J3il*:S* 1 7-9<r>m 1 . SlERCGAtffi 

COS* 1 SB** 1 . S* 1 ERCGACJJUT l^gKf&fftgJg 

j: ^ K-rsxnt : flia#so3*t*:ss i ?-?<n 

S*2ttft£. S2ERCGAKML. ZtilzXiXm. 
SiSft&flieS* 1 f^W v y 7 0S6iffl«f52 gf^J- 

S*2ERCGAt=fcv%T^C::»rf1^1t$r«£J:3 
fcrfSXISfc ;tnEm&tffFl2ERCGA£ffl5#g! 

Hssma*. «nemiat^iS2ERCGAoEic2uc<J:5 

hZb ZfbZ , Islam l fy^n y -y 7 UliSJHi: 

S*2r^/l'n^?[l]BSl£^LTU& 
S*2A:*JT-:?£iftf&U AIBS* 12*1/11127^ 

v v ? mmtm— «erc g Aicfev^^coift-f^ 

-5 K-fSXgi: : tif£m2A^7 f -^Sr. S* 

:Ptf>S*lgWi-£, S*1ERCGAC=«J&U iftt=J:o 
T^Si S *l£ flieS* 27^^°^'-^ mSHi^S* 1 SS 
fliem ERCGAicij^Tll&fcilrfftgJS&S 
6it #-C# 5 J: 3 tc-TSXg b : fl!B#«>J$ix*:S*2 
T— :?<0l*2g&#£. S2ERCGAKMU ZtliZ 

<k ->t^ss flies* 2 f^7;w ^ >y ? ebms^s* 

2fl#*<, fliaf*2ERCGATIIBIfcl!>ftfE^£S& 
Cl i**-e# * J: 3 fc-n.Xgt ; fliei* 1 &#S*2 ER 
CGASrfflZS&U flieS^A^T-^-Cft^ixS 

>j?tc<bi>\m<r>mmtf. fliessi&o^ERCG 

AWStcR^J: 3 tS^TSXg ; b Z&iZZb 

*im k-t&m$m 1 izw&o-m. 

b ; flieSS lA^-r-?*. m&tfS*2gWHci}-#J-f 

sxgt ; flie#»i$*uts* i TWoflias* 1 smj- 

flia^l ERCGACttfel. ^(OioCUSi 

$ <t& flies* i r y^/wn y -y 9 mimoM 1 ss** 1 . 
fr^siiERCGAtcfev^. 9m<,zmm-&&m*m 

h ZbtfX-* & X -3 (c-f &XSfc : fllBtfS'lSftfcS* 1 
T-?<3Aiam2S#£flfaSS2 E RC GACtfeteU 
Z <r> J: o Hz LX$m* ftSflieS* 1v : J~j9 EIKSKOS* 



2gMh#. fliam2ERCGAC*JV^-CHfglCi!lfrrS 

mmiUhztifix'thi.oiz-thiMt -.m^miR 

^2ERCGASrfflSfS!L, flieS*l 

¥fentiz&%<bi>i mcowis&mtf. flies* 1 arras 

2ERCGA<7)Hfo:2UO: , 5tC-f 3>Xgfc jSfcli'Sa 
U-y g y -ffl<om 1 WIS: V7^iTT 
mstt&IMb ; ^HJjl^-J'^h^aTJ. 
mim^m#tc^fi.Xgi: ; flieAflfi^fc LX<7> 

*i ffl5«si$n^fliemia^ss2ER 
cGACfit*&-rsxgt ;ttw$mtiKmmis.v 

I2ERCGA*»<i. SBliii^^fi^S'S^rSXS 

t ; flies* i ^tanm^* .y^^i r<mmz^. 

m-ZJM ; t*^, fliBS* lfy^ya^7 

ta^54 ] tn$:v->v*®m lx . ss 1 
^iLsr^^uxA^^rsrff-r&s* 1 -r y^^o>? 

•y ^ HBiP^^S U-C v ^-||<0S* 1 A*-r-# t^ift 
■r&XSi: ;Me®lA*T-^S:, fllES* l&t/S*2 

^t^-sii-raxgi: ; flte^-s'jsnftsfi 1 t-^oa 

ieS*lgS»S:. flieS* lERCGAlcftteU -Wi o 
C LTSJS3fl&fl!aSS 1 x^'^^o^'-y ^ 08l«i<y5m 
fliaS*lERCGAt*5-C. HSg<y)S6#^® 
Sr«S i b tfX-* hi. o ftSXSt ; flfetfflSix*: 
^1 x-^ WflieS*2gB*Srfl^S*2 ERC GACM 
L, icOldCLT^StlSfliamiT^^oy-y 
7®Bffl^m2fl***, flfem2ERCGAtCfcV^T. 
^<Oi4^®*«S - k 6 J: 3 t^-f SXgt ; 
fliem.&V r §S2ERCGA;frffi21£8&U flfBS*lA 
Jjr-i'*^^f&^- : 5r<i:t»-)l^lHlBilB*^ flies* 
lRlXS52ERCGA<Oia(=a^J:3t-f-SXgk ;fl 

iemi rv?=7M.<r>x-ftT—?iznm?&m 1 jhwjw 

&%±$-^l.xmi: ; flieS* liHSttl^ A^fi-^k 
U-C. ffl5«&$ftfcfl!em2fcl/S*2ERCGAl;:{S 
IStSIli: : SS^^flfe, fltaS*ia^S*2ER 

cGA*>fe. Miasgiro^Awaj^x-^^WJE'r 

6S*iai^«^fi^S®tSXg; kSr^l, a^>» 
flies* 1 -f ^'^/UlIB^t JiS'JwS* 2 -r ^MBWmc 

iaxgsr^os-rxs : sMtx^zmm. 
i tiasswtw*^. 

[ 5 1 fne-£f£-y->H£fflxg* { = istf-ss-&« 

V-lVitimLX, flieS*13Vta-^rn^5A 
0, flESSl 7*o^9 ACJ:-9T«3a3*i&r;^UX 

Mz&r.xmerr&i'XT-Jiemmizim-t &xsk ; 
o y ••/ ? Jfiv -it , flie^lt^fE-y-^t 

x^xm^^tihy'—pj^xm/^m^m^^y^yh 
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im^me] fijfaERCGA*>\ sss^v* 
ju* ao. neffiSHAoxa^ : ^< k t>-«*> 

iUni^ERCGAsajt, S«j£^&*103gi&k LT 

&xa; k£a*TV^;ik£^kt*fft#JBlKfE 

[§33*117] (a)N!Itf>ERCGA£l&tt&xak ; 
(b ) mSam 1 A^-r-? * . Nfl^a»*c««W«»X 

(c) ##J$*U;t-?<0#8P#£. **J5frt£ERCGA 

v?®smcommft&. b?1£ercga^v^t^ 

colW^®^^-i:^'C^i><}:d^t'CV^Xgt ; 

(d) NilOERCGA$:3ffiS^L. ERCGA<^&* 
^3r< k^fflcoffii^ERCGAtcga&U 

(e) fFlB^2A^T-^^L'C. (bh (c)&tf(d) 
<0Xa£i*9iSirxa; k*»c«i.TV**£k«rWB 

[fS^3l8] ERCGAtf#*^Ot>-£JI;c. & 

Maffiss«^xa# : t *>HimjncoE 

RCGASriSft, W»^IE^rffl5««?tLTaWS:* 
fcti d(cf*lfifc ; IJfiSfll^HrfiS^rfflSS^ER 

CGA^t, BUl£S»*C*^N®OERCGA60e 
k *J**/CV** i k *ttftk -rtl«fl(7 Wfi«^* 

[■**9 ] «raw«i«»rtt«:ffls««E RC G A 
frENffl<o#^<OERCGA^-C"C<i^rv^ * 

[ MS* l 0 ] «ac. k v * 3 Jt 0 litr t^^ro 
-fex-C : i9ffiAAx-*£#»r£Xgk ; liitio 
T, SlSLTi^fc^^ffiSSSB^^Sr^W-SX 



1 Olcg&WfrS. 

[MSfl 12) 5/- K****fe*S&*-* k k i> 

«WH-&X8k : «2S»3RR»fc:M&i"e. 
*^5X^fe»0»<xafc*K«^i :«E*«K> 

xa#. ffisimoR#*:«£-c* m^mzfT'X? 

Cff^li 1 3 ] UIBfflSgi^OXg^. H£ : 2ffl<7) 
E RC GAnUbCrv^BIMA 1 : HUHH^t"- h 5: 

l^iglERCGASraStt^Xak ; ^4r< fc 

fc, ERCGA3&^TCfc:ffl^fefvrv^H«0«JKfc» 

/i^bSi^coaitttffMart^xa: kfcjur^sck 
timber zmzmi ocitt^m 

[ff3<JS14] (a)Nfflc^ERCGA^Stt^Xa 

fc ; 

(b) BB#J8«fc:* H?tBNffltf)ERCGA£, JiBIIfita: 

casern *:ebu ziuzx ^xmmicmtrh 

ERCGASrft^T&xak ; 

( c ) m&tft£ffls??% ercga znmmt* xa 

b ; 
b ; 

Oa^^BBIBOtteBlW** WEERCGAlCfcWC 

JWOWM^JOTtfcfcifctfT* & J: 3 let SXa 
k ; 

( f )MR8E RC G AlKMrt"* ERCGA^LT 
«Sa»ta4t*wk-C. »ERCGA*ffl5g 
«U £^£ft&Nffl^ERCGA£ffl5:g^U fUE 
»lr-^t v »^Sn&@»«*SeK't&xak ; 
(«)tHE»2AJJ^-^«ftt. xa(d). (e)XtX 
(f ) £»95&rxa; fc*3BK:Jli"Cv^Ck«r«« 

k-rsisi^s i \,ztm<7ym£ a 

*ERCGAtaa»W4«t, ^S^Sk'^ERC 

GAatfey*jBv>*fr*«a&t*xa»!8feaiTi^ 
4>cik ^i^k-t^ii^a 1 4 ^gttcO*ffi. 

Sr. WEA^-^^^T^K-rSCkT, 

^ a v- bi-*xa*JE*^*i'C^&ik MMUkt* 

[ff^S l 7 ) fB^thSiMk^TAk«SILTV% 
&«B»«S*ifcERCGAtff»S*&xa«r35fc* 
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im&m i s ] fnasssassftfcE rc g a* 

|iriefflS«S«§ix^E RC G ASriSfMJ-£6IiIfc £M 

cs* sulfas i aE«w*tt. 

[19*332 0] ERCGA£fcVvcS£flII*-f 4>I§ 
[00011 

ri"f Di^y^fR?- (ERCGA) (MgmUzttt&bb 
[0002] 

T^^if^T-^. (Realizer System) k LXXftPtt 
TtV7h^xTtSrSi--Ct5>), i'5*V-S-'»»\ 

h Z. k OT§ ft«WtWB4ro^'» 9t'U 

fiSffrv V -v 9 ®8&ffi£ k k <- 

h" bit. *tl£m&X\im9i<Oi><7>i:-?&z\k-Cfo 
£<, ^<Oifrtt*«l)iJW-S-k-C;?>&. "X^IStf- 

«■ k«, seas ti^z Titswjv 7 mm*®. 

I/O**. Z<r>K^mm\i, BW^xWJx- 9* 

l/o > * t . s*B*«xai* ^ >ra?>£&£ 

ft^LOv&lslS&Sik£:fU.O>*. o-/^f7 7X 
Tab*. ASMt^W^O'JT^-fif^TASrfll^ 



k, isftsssr^-rs-ktf-ct*. wwt "#»" 

9 4 v=^xrS:llfSK;f^!)$-lt&i kTJ>* . 

tit. m»n^9o3tj^«Mam^»hoify^ 

wpgJlC=*5l+* 7 n*A-*y rH^safflns^v-f 
. "ixz-ti'tr <±. -*t<of- yr 

SrffiSKSg? I/O # < *y *X«>«W»fc1tt&8' , «* 

wrr* "ercga" tti. mmwtw 

"ai^y^f-'yT" kte. UT9<f -yi^-rAfcriSW-* 

7 r kt±s ai;7^f-/r, xj&q*Jv91-v7«m 

# fcWRWfclHIIlCTK^'^ ^•C* * • "^-^ 
^ ^ v^fflfiS^Cfflv^ixSfflse^-y^- tT 

2 K;WK*5(t& ^ D^K-f -y 7~C h 0 . Xf-y TSr 

WLtzmt&L-c^z. "zj-j7" bit. mm&wv 

uxJ<-WZMffii<n& 3 v<owc*Mt ft ^ a ^ ,y 

atf*sjsa^-/7~c*s. k<± i«Jt 

k*±. fli^^-y7-J:'9^#=5:7 f ^'f^^ 
fflSiSSt-rSikTjfe 1 ). ai/'-y^^-l 4 . #-y^X. 

A" k«. ERCGA<O^05WC , *0, Xilink Inc. 

^(y^flSTSjtsn. mB&wzmMti&^n-cbh. 
"mm&tevVvfzrv-??" xij'clb" \t. fit 
&mttuv>> wMsterrv ••/ twy y ^707 
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-^Yfisx^y tit. &<com&m^zvTy<<*f 
(stimulator) n 3mm^*mizitfzmc%><n 

ffl* cr> XXWFfomkth cotzm V * U T 5 >f if >- 

^tcfflt^n^Ur^^if^^A^OTy^ XT'* 

"^ba^tW fcfcL UT^if^XT-A 
^xh>fy^7x>(XA- Y+mTtftmztiX^ 

&mm<7)^>vpL-?i/XT^x&^x . vru-fcD 
h ^rnmfmirmfezfflwth %><nxh& . 

[0003] 2/y^5-2«Mt«»t40l:+» 
5r«S 6 WWWTBB: b T U -f fcffiv . 

c <*> i t Lrsea-r & ^ t ifixt* & 

fi&te. fyW49m^^*fc^. ERCGA 

^ -f *y + £ mm- h ^a6coie« 9 v * t * * l t 

x?*vi;v9bLxm^hzk.tfx*&. wm?m 
wtx\m^t>tLX\,vz^t^oztx'*>&. *com& 
mm*sm%y- h £ 1 0 0 %m^h z t ttx-z &i 

<o#7i/io-ei>&. mmtzz. mm<om¥rTi±. 
e rc g Aizm&ztih&Ay- h§aii9 , 0 0 0 y 

(Xilinx XC 3090) . m&COtmZm^X 

m&zti*:. mE\mmmt^x^6mmmmx\±. 

1 0 0,00 0^fPy7 ?*JU2l±#5-*. t>tl& 

. g2C, al^lO-lOO^^-eil 

- K±£ »J T/Ur ¥9fr*s*& A <! i: J: <*^ 



5%*y7i&<m^Z>Zbb%&. L*>U ERCG 

A^ui/^sfite. i&mm®fotmwxte%^tz 

ERCGA.^LT^&^g^&S. CCOUr^-^if^ 
AT&tf. ZW^dK+vT^mttLX^Ztztbtz 

X^^Sc^2»^-r^-i:Ci:^gB&X^CJ:oT. E 
RCGA<Dmj)*2mz'+Zb. Wfc$?^m:*v7 
co®m\±2mb%*) . Sot, WHMXftttfcWWfc 
2®b%h. 

[0 004] Ztl^m^zX^X. WtfeVTHf 

mx. m^m&ERCGAZtt^m&z'Z&xoiz^th 

b b Liz. IStr^aWfi^E RC G A««W«cS«r6 
^i:d(^^^^S>^. ERCGAfflS 
«co^^^-C^iiO-C{i*<. ^<C0ERCGA*> 

^ u r if ^xA^^^s^<7)ts«^o^B§'r 

§t<50r*^» ERCGAftfrfl 

cotitbcbE RCGAftlSli, ^< 

ffl-CS^rV^. ^^ti^ttfolzm^iM-tAJ 

y/b^yyX^^ot, ERCGAffllgg^ 

V^. ^<<7)ERCGA$:fflS^^O(i:t^^tV\ 

fl#c0A£ii^i. (^lx.{fi«iliL^^) T^x^^bf 
yvyAyyrit. -Xfolzco^m^Zmz z b tfXZ 

ZlX^CO'<v7TRV<®tmfcl±h\s--AtzX^ 
X. -m+vT\ t z£~>X±'rh7 : < W>f iOt^^ 
f^VA tftefh V T H if ^T-AcOfflS^fi^ffi^ 
J:oT. ERCGAtli:^<S^*ftt, i/tfeOfSl® 
ftRWtC. ERCGAfttSTii. Stf$r^ 

^fA^ffllgglt ERCGArt^fflSSSEh^< 
^S3fliIE.oS^5:^»Jr7ySffi$rffiv^T. ERCGA 
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Zmft-th. ( 1 ^nySRAMM»t, 1989 
Xilinx XG000 LCA£B8?|-f£ 0 ) Ztlli. mi 

zti& naow^yxfA t m—&tmTfc & . e 

x Ate , E R C G A<0 J: 0 iSl >«JflttaiXWftfc 

5. RftMBtti* ^v^-xV^IW*5t<»t*. 
1 /o : v l s i f 7 r v^/rai, ioo<ico 
i/oe^^iOT-cs, 2ootryttM»wai 

#-F*** LtfL»£5«OVLSIf-yrtftiT*5 
9. 1 0«^VLSI*ft;t&£fcfcWC**<>, 2 
OflSOVLS I **i*£fcttHRWTfcto^. 
^liil j«M>#- P«MR*ttttKr2 0 O^U^ 

*. ttsmnK: 2^w^<w®£*f^i*s.r 

^cioT. ioxii2owLsif7rtsat 
wsm<?>x-Y<nxv?A*mk*h. fijoT. 'J77 

if ^X-rA^tf- Kl^W)Dy7 ^AtftBSSSO 
Hftflctt* BartScOVLSI^-yrtHta^y^ 
I^^M^t: I /o f >i®£lr LT 1 )«£Rtft 

[0005] 

1 . yr^-f H^xr^fA 



1.1 *Vv9Kf1KB3m+v?*M 

1.2 fflI887-^f^f^ 

1.2.1 ftbifitMMflQ&K 

1.2.2 ?0JU*-ffl5S« 

1.2.3 fflSJg&h^Xf— MUM 

1.2.4 ^fAU^«a« 

1.3 tMsnaflift*? 

1.3.1 Htt*>c*y 

1.3.2 snuww 

1.3.3 jl-i^be^^^ 

1.4 «u 

1.5 ^h^f^-7i-^ 

2.1 RtMVU— ^ 

2.2 mmm^m 

2.3 #fHk 

2.4 *yhWt-f^SWinMI 

3. »Jr 94 iftOJBJH 

3.1 •J75'ffOi;y;ySal/-j/3VyW 

3.1.1 n^^y^U-y 3 y, JHfcfttfl&Stt 

3.1.2 OS^y^^S isa >\ sT^U— -f ^ 

3.1.3 'J77^fny 7 ^y$al/-y 2 yyXf 

3.1.4 2$m:J±comiK 

3.1.5 y r^-f W3mizmtz>$m 

3.2 UT^-fif^^-^h^^jtU-SyH^^Xx 
A 

3.3 'J T9-f If OSy y ? ^ a $ V— ^IWffii'XxA 

3.4 y r 9 -f frn h> a ey/yxf^ 
3.4.1 l^s^fit&lfs 

3.5 Ur^if^gfri/XrA 

3.6 yr^>fif^s^r^ 

3.7 yr^-fiftw^f-A 

4. #3®0*| 

4.1 a-HW 

4.2 V7hW7 

[0 006] 1. 'J77>ff/wK^x7y^fA 

yr^-fif^^K^xr^x-rA <bi ) « : 

1) i)*4<fctzooos/y**y:r (JML »+ 

2) fttoWte. **y*5^*-/K •i-iffS©^'^ 
2) i/oirv^ffls«SHfi&5:'r / <rtf0Lf-yrfc« 

3 ) ^hnyta-^, ««^Xx^a^-r~^Aa5 
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[00071 1.1 nv>y?&vmK®m-yy-tm 

1.1.1 nyy^fy7fA'>(X 
H (ERCGA) 

zbWT'Zztx^jitizh^T. ms^nzwm^i^x 

y7°0— mtLXte. ny 7 ^Wl/^f (Logic Cel 
1 Array (LCA) ) ( "The Programmable Gat 

e Array Handbook" ,Xilinx Inc. , San Jose, CA, 1989) 0 
:^Oy7;f77ll Xilinx Inc.*Ofl!lT®^$*l 

(Cnofigurable Logic Block ( C L B ) ) CO 2 #£7Clfi 

mzmtx^h. zcD2&7mm±. wmmm^iy 

07nv? ( I OB) TmStlX^ZtthlZ, C LB 
i: IOB^^^tT^^J^^ES^^-fe^^h^lJ 

ryuyvt. cLBft<mmfmm%ttmmiz£~i 

xm&i-& Z t tfX* h 1 a±.?>&Jli%¥b intx^ 
h. #lOB^Sffi«U *«/7<?>\1}rtvy rXteft 
J)J<v7TbTZZ.btfT$h. mz. #IOBiM 
l/OKvizWfoth. SSL^-fe^^hSrCLB. 

i obs^, &mHz&mt&zbiz£-ox. mam 

L. CLB. lOBRTStrtyhmiZ. nwm*m 

m-h. ^xcnmsmmzm&z. tyws/»j7 



of£-C&£, Xilinx 2000&f r 3000>' 'J —X<7) LCA 
fi. 64—32OCOCLB^SiT*30. 56—144 

<oi o&zmm°rzzbtf?%h. LCA^^h^h 

(netlist) ^'V-^ (OTlZXTF-r ) fcL 
£CLBk:<ffr£U CLB£ IOBfc<0f^ffiS£«!£ 
«3IfcLT1*5. CLBi: I/OtVi^fi^fflSgg? 
&«tff&£fcfc:J:-»T. LCAIi, ^aBHWMXtt 

^^r^i/ob^fcii*s8«tc. T^iwnmirci 
/oey£aE&£^^&^#r£&« ur^i^ 

m&teom&vTuj b Lxa. era, ^^m^ 

mzmif£^W&:7U<4&b&. ftffi.ZtiX^Z>i><7)b 
LTJiplesseycOERA60KcO^ >f 70y?/U XtfhZ . Z 
tUt. ffl^t^y h'^-yZ&ftmzRAMIrZU-F-T 
&ZLbTm&Ztl&. ERA^2AANANDy-hO 
TWfcLTl&&-r&. RAMcOffltC^tT. 2A*N 
ANDy-bcO*^^|fci^5V^ffli:ggE^ w ER 

W&th. ERA oOlOOli:. £U 0,0 0 Ofi|?)N AND 

^->7T>f^a5*n. y-hfc i/o-feyus^ffl 

BSRfcttJCTffitrfr * ,1 C J: o T . ERA(i, ft£ 

§ 0 ui?v? + v7bLxm^hZ.b<?>XZh. 
^ffiS^ISi^S8*a^^y^-f.vri:LT<±. EEP 

ld. «»w«H*^ri8T. rn^^^nrte 

^5rn>? 7^fAMX ( tt GAL Handbook" , Uttice Semi 
conductor Corp., Portland, OR, 1986) fSfflO 

'y^ (Lattice Generic Array Logic (GAL) ) 

ihzu- z b vm&ztih . GAut aa^^u 

>yr70 yrS:^^. «cOSl^TU>f hLT«^$fL 
T^O. ^-^OlS^i. Xilinx LCAiOtaflatt^ 
LTV^V^ GALtcJr^T. I/O^vSr. ^TcO 

-rtc^. a^rW^Sfr5:S!J£LTV^ 0 GALit 1 
O-2Of@c7)ey$:^LTt3 0. it«»9/J>$^Si:^ 
o-OvS. L^L. GALiiUr^^ifo^v^^ yr 

tLTfflv^ftSo ro^5^fg^n^'y^^«yr^ 

0*vc«»»i. *a^flr^4, 64 2,4 8 7-^. 3? 
4,7 0 0, 18 7-^. ^4,7 9 6,2 16^. ^4,7 
22,084^. ^4. 724. 307^. ^4.758, 
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9 8 5-5§\ 314. 7 6 8, 1 9 6W^4,786.90 

Avmm^s^xfamiiix^i. zzxi±. zttt> 

[0 0 08] 1. 1. 2 «I8«f7 7f^^ 

fhtt^z, zti^^^z&xi/ovwz&te-? 
2> 7*A>rxfi, ^«offls«a*«siw(=ffl5&rsfc^ 

SjfiRfcfclt* b 5Kx^-b®mB£fflam*^i§ 

(^D^N-SogitS^Srfflv^o^^. b^ 
^fxf-h • *?^h victim-Si: 3 f&ob^ 
-fX^-bS^f*^*. ) 

J^UERCGAfAMX, LCA, ER 

^<-fy7k LTJH^&;h.&. TI 74AS 
)V9u?J<<—m yf- (SN 74 AS 8840 Data Sheet.Tex 
as Instruments, Dallas, TX, 1987) „ -r**)^ it* 

fc^+*«KW6»r**^ x-*ti3£**--b'K 

ERCGAj:O^.S{ffiE.o®*fir*0. 

< y r 9 a *f mmm* * r z 1 1 *o 

XL&o. 

[0 0 0 9] 1.1.3 ERCGAlijSV^b^T 

mxe*W->ii* i-f^:«otERCGA 

ERCGA^gilt^^h^oT, **/bUXb 



vhUxh^r-f/U^^o-CV^ni/v^ffc^lS:. fit 
«yXfAii ERCGAcoaytr^-^^-^^J: 

m-z * «y b y x bxt* y r ^ w if /\- h Kfcit 

y r *l & <r *i ^offls^Ko y x b <r> z 
txhh. yr^^ififtff^^x-r^. ercga 

* y b y x hsa»'y-n^#* 7bU^h7r>f 

&xsftE&m-v7b vxm«<r>?><4 x$fflv^*& 

*y by*b:7r4rt^fl:»tejefcT7T 
>f/^i&«fi£^. ERCGAfAMXli <Ifl£><07r 

if i/xfA & cotcffl v \*> *— A>f + y - ^ 
r^/i^iRm-rs. yr^-fiflfttf^gi^xf-^i. >y 

-/VOERCGAn^tTjL-^^-^tZlioT^^n 

ti^s* 

[ooio] 1.1.4 *y b y x bSHHy— 

7<f-v7&Tfi?nA'*—+vy r b l/CLCA*Jfl*vo> 
&cO*C\ Xilinx LCA^7h'JX^7^/HM 
^^r-f^^-Vvf^dd^BHi-S. XilinxllO 
LCA^7f'J^b»V-;MXACT) £J:oT. 

* -y b y X b J£#tf> o y ? [giSiffl^ * #1* t t 

tc. giSWtcoy^^fRWCLBtc^^n^. 1/ 

Z.C0V-M*. lr^*3LTO>?y ^f77 , ^)^fl51 
r>f^$:ff^S* LCA^7byxh^i7-;Wt 

mzm^^cA^^thtzMxh^x. u&v?® 
$m&±* art*— ^ lca # ^ v 

»W^t^» Xilinx LCA^7h'JXh7r>f^ 

4)VXh*). #^OK*Sf*te»-r&l-fey bCOXNF 
7T^P4»^f-b^^h^i., 

*1T 0 . A^tSthgP^lHlBPr < . L C AS*g 
SSftSLtV^, XNF7T^^t^<0*^)7T 

-(Mi. msf^om^ AX&imomMmizm&tt 
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If. <I*t£J± ' I_l 78 1 'fc«rr&. 2A*XOR 
' DATAO ' Rl/ * I N VERT* t«7f6[ElS& 

mizmmt. tauftevft* -result' 

SYM, I 17 8 1, XOR 

P IN,O f O, RESULT 
P IN, 1, I .DATA 0 
PIN.0,1,1 NVERT 
END 

A*a^l/Oty^7 7r (A^J^^i BU 
FRT/\hJ)<Otztb(OOB\JF) li. I /Otf >-£«p5&f 

-b*yh-e&9. £*ifcJ:->r* 'result' * 

'RE S U LT D ' kWt&mtMZKLXl/OV 

> § P57' tefcVvtSBBS** : 
SYM, I A_l 266,OBUF 
P IN, 0,0, RESULTED 
PIN, I. I, RESULT 
END 

EXT,RESULT_D.O,LOC = P57 

Xilinx LCA£. RBT7r^;^»tS, Ztllt* 

-?Z '0' RV '1' cOXbU-AfcfcJU/t^S. 

room 1.2 ttgaatT-*^?** 

^L&StiilfSr^S:^. dc7)fflSS^J:^T, 

^*?aic*sv ^r^m^ff^igsi-r h ti#>\,z\± „ h 

-*7WT«7j*> co I /o h o i? y 9 * y 7tf 
^ffiX*> Y )R'0®M%i><7)?hZtti>lz^ A^iSthSP 

iWK<mzizm&tzzt&T$. mks&tao. 
vi?v?^y7TS<?>Mmz&Mzi-&zb&TZz. m 
m^^mztsif^mmm^^>^mL\^ mt 
xt\mm&*z&tt*>h*i*>* sot* 

x-hh. mt&nmmtfi&k+ziz^tix. mv^wk 



K^ffiS^^l-fcr^v-aVTlftaBL. ;o^A-ffl 

j&tcg^K tore* o . Ymttuzmm-z z. t 

izmxL. wmvT^jrttz&mmiLx^z. m 

[ooi2]i.2.i 
1.2.1.1 wmsjm 

mmttm&mx'&, mmm+yy-im^i'Lx. mm 
-mmiiZ, —^(oxn^y^^yy-co^y^^v-Tmz 

#Sft£o ^t, ^XCOUi^y^^ yrirZfS^X^ 
co-r^T^)Oi/*y^^yr. i^^. «8SW*SWcK: 
-S. lJ.Xb^o^y^^yr^a^^y^^S^i-^t*^ 

xoxJiWLmztmsmz. wa&wt+vrt txv>m& 
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*--f5V> I /O e *>flfcfr<7) I / O tT >"Mkj§-T£ . 

* v r^a^fi^fc&TS J: 9 izm&LZ fix ^ 

$>. ttwmsmzmt-th z t *rc* ^ ? 

f-yrUV-X^:, TW*!)jaSflt\ *fflny' 7 ^f7 
J*. «A^Jc02^^^^1EB§ix/coy^^^^ 

RSoy'v^-zrca mm. Mmmmmx-im 

2tlT^&4mK><r>?Jl'-7t. I yo b > JUiZlT* 

«rc:r^BBL^2<^7c^^^^. ios 

2*nflgco^/U-r^itr&. ^OD^'-v 
;f77*l fflfflW^fflt-C, 2*nfIOffc<0u>^y? 

&&t/^yb£a«U 2cooy*y 9 + v7mzfttt 

1 ) m^mma*?^* yx&*vz <* isthgs 

2) oi/y^f-vr^ltSn^^^S^^. B# 
^^LTV^^^0Kffltc. ISfHStelX^Mfrf hZb 

iztutx. y-rm&ffiz&m^zKLxsML, &st 
ztizttKmmcomz^brz. y-bTU4x\±m 

m*J\'+vy'&m&ftii&X/&WV— )V ( M GateStati 
on Reference Manual" , Mentor Graphics Corp ,1987) 

iz&^xm^htixuhx?*. mm&M\&immv 
-frjjmzm^x. \wzLx*iSv ?&$mmz a is 
vr+vzrtzww^x&frzt&tLL. mmmz&&t 

3) uitv?*v7ra<mmm*Wfcth. 

o^, y ^f 7 r^w^^Dy'7 v7&rs i / 

v?&mv-T 4 ( "Gate Station Referen 

ce" Manual", Mentor Graphics Corp., 1987 ) OJ:d3r 



#^f^>fl:$fL/ca^.y^ir^ y h?-?^ 

y-bru>foy.y^v^oc^iEtrfeo. *ass^ 

^&Wm**>*tl>$:MfeLX^Z>. #*<0;t-- 

r^y^wt fflssa$^ny7;f77i/ 
tv>*. o^'y^^.yrfar^<^ffl5g^^rtgT > 

x. ju-t j y?ifflm-&zt%< . &*ffigMz&^ 
xmk**y*>\szm^%. 

4 ) )v— : f a y^comm {jv—'t yywmwm&hx 
jyhizm yx+* y *)V*)\s—r- a y?-$ &zt ttx- 

VtzthlziftmmZ'iToZLhti^mKm 
WgkZtitzW&ltm^X. W&MZM&ftttJkTf/ 

5) z<nm&mtfz<?>**y*)vzmtth*Hz^\\x 
nitmz. mfenfr-Tiyy^y^ivt i/oey 
b&mnftmizmtx . |/?^ni;-^f77^ 
*>vbvxb&T/^ Dy7^f7rfift:st^#$e 
^oasKc^^-s. oi;^ ?m*mmcotkmb b i> 

ixouvtt«at5n>;^^^>yrrtSffl5«s^ 

6) Oix^y^^vr^y bvxbm&v-j\s$:m\K # 
oy'7;f7/^M7r>f;^^ii:&i:i:t 

[0013] 1.2.1.2 f-^y^;^-^^ yTtt 

mm 

^"CS>^ 0 Z<7)i&£. ^y71i. D^/^liLtliffl^ 

^-rm^fflss^^Tdfflss^f-yT-t. ^o>; 

«$flTV^. ItLbOnx^y^^^yratfdl^i. 

)\^T4y?*vy-bm~h^nttw&m+v?*m 
zbizx -oxttrnm^z - ;i-f-f^fv7 

2^*S«S-e\ oy'7^f77l/oty^:ny7 
^WSgfc^Si^ii^o -O^h^. ffl^nTfig^r 'HIS 
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SftTU&idfc:. Q>^y?*y:rii. ftRlfFtomm 

"ftfflk XflO. WfflL BBT £8rT&4oc30 

fflie> £3K{g3Jc:R8g-r& * -y TOSGSe V Jc&£?-f £ • 
«Tfil«T&*. CflFEWPHL ±l£0!|cO2^J:O* 

>bl t Z&\ l ^T\Z&*CQUi/v? + y7 0 (,ZttLX ( 2* * n 
-1 ) fflO;P-T-f V^f-'yr^ffttf ^ w D^^f- 

h. o y' y ^ f 7 r^ey$:»^»r^(t ^ i 
)\^^<yy^v?<n\zy%>®m?)7}\,- 

r«Ht&,r fit, ^-f-f^f-;ro 

^f-yr^v^Hc«^'r^^€:^-rsti:i>^. fflS 

^^■yr^v^^^-r^^^rs, [U5&*6on 
tfx*%\^&^ m&*ixfzmkzm^xwgm*M& 



[0014] 1.2.2 ?o*A-«5X« 

1.2.2.1 

^xnx3i;v9i-» / 7\z>\,zmL-?h)iti»\ t z^ v^t 
4tx*>-?xi>. \&mmzttKmm&msfr?zzktfX'Z 

^o^ y^^-yT$:14{Sm^TV^. -^tj-Tl 7 9 

fl*> tr y £ n-? h 4 a a v * y ? ^ ^ r £ « m&ffit 
£. &*9m<nvy*&r&2ux^+vy-*m^ 
imnfuxrt-^vj-n&h&mnmz^x , 

Dy-^f y740eyH^Dy7;f77L 2^tX 
7^f774^eyG«« f |^tO>?>y^f'^y7 a 

o^y^^.yr<?DS^c08ffi60^J(-J:-5r. u&v9+ 

v7-3<nvy&mLx^&fr&xs>&. &&&8m<?) 

4 8»D;n^<-fyrt»^, AAIRM'«0^< 
-O^HBMBi. a2«R«*lfc«Blt:«LT^&. ED 

■e^nTv^s^o^N-f-^rii. ztLt>wycom 

•J&WBLLXto*)^ DyV^fyri^vDKSi 
L, WtLfcfc^t. ^«yr4coeyB^e^r&. i 
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v\ ^Dx^-^ yr3«i^2iess^$rfi : ^. -mt 
tf-czz. #*p l^icoev^qrr^L^ni;^^^ 

XoifZ L/O^? ox; «/7tfP xmwyZ&t 
1 > oy-y^fvri^- 2£>£>L£ 

TOi/'7^f77^(L-i) Piffl^tryK&i&L 

4) X= (L-l) PI*/ (Px-1) 
- + P1V (Px-1 ) 
= (L2-L) P1V2 (Px- 

K 1 2 8{f^try£^& 1 4»0U^y 
^fyT) fcL **1 2 9ffl^e>*q§'i-|)l 164 8 
«t>? oxA— 7rXli*^ 6 5®^tfy£3rf & 2 
329 6^ic0^oXA-^-yr^^i: LTV^, ?u 

[0015] 1.2.2.2 PXA'-lslffiffiffll 



t*tZ^tZZti,z£~oX. ^axA-fflS^ScO^ 

mi±. ui?v7mz\±2^<7)9ux^\z^xmw& 

m&WMfom ( I C N ) i:«rt& 1 -fe y boS&Ifilft 

BfcSatrtJO. p^y^f7re^ga(7)i/2 

Sr. 1-fey CN^^-r^^n^A-f-y7*^l 

■t7h<7)iCN^, u/i^oty^^mfct 
t*i<£ (fflS^^ro-^<9ffi[Hl) Z<m 

^£l-fe>y hcOI CNi:«S!tTV^ 0 H5<±. S4tc 
t £ *> CO t m-<T> 4 fflco a V v ? -f- y T £ffi£«3S 
Ufc^*S"*B"C*>*. ^*8{@<0trv£lrt3?n 
XA'^f77^fflV\ 1 6ffitf>ICN£|£lt&o 3 2<I 
O^D^^ *-y:T4>#*li. 4H<7)I CN£fflWt4 

^-fvrifcl-jtaiWL, Dy7^f771 

J:3tCfllfiW£o ifc, ®!KSiA£. ^n^W7r 
2£J:oTffiSg£IL. WEI CN**fe«tU n^-y 



«rt«UfSffe*^. £*U3«dL (L-l)Pl/(Px 
-1 ) ffltfO^n^^-f-yr^StSil-S- *r^T^o 
t:y*««^*(ctt. (L-l) PlV(Px-i) 

2) Qx>?^yT2<7)3»*<oe>'£\ 3*^L^T'C0 
n^7;f7r<0 (L-2) P lfflOt?vi::$gg!U6:lt 
WttrfcSrV*. £*LfcfcL (L-2) PlV(Px- 

3) oS/^f-yTL-l*)**^^*. n>?y^«f- 
fctt. PI 2 / (Px-l ) I^nXA'-f 7 7^ 
+ (L-2) P l 2 / (Px-1 ) +••• 

1 ) 

^y^coeVB^rlHIrf 3. ,1 5C LT ni^y 
^^^MA-T^o EHMlBii. ny7^f.77 , 2Wt 
yFCfcoTfBifrStU ^0^^774^1X0 

y r 5 tit LX O ^ y 9 + v 7 4 CO t V GT'Sfi 

»aeoi«coo>?y^#-H 1 2 8{i^> 

tyfcWf £ 1 4fflcoa^«y^f- 77) ^^O^A-0 
KSlfflSg^te. 1 2 Sl^lfy^t^ 3 9 2ffl 
iO^DXA*-f77, 6 4»ey^fl> 1 

5 6 8^10^n^-?— ^ yTSri^Sh-rSo ^OXA- 
EBBBBi:«Kr<i> 9 ox; «y 7V«W± 

Dy7^f77^, n>?y^^.y 

[00161 1.2.2.3 S*M^oXA'-«Ig«! 
oi;7^f77^iig*CJ:ot, ^o^^-*«IB»"C 

Ate. nyy^[HK»iOH)f^<7)A^Xiiai*$:, v^>^ 
S I /o tr tffl^S i htfX % h i: -3 izmfc? h i 

^. ^W^nx^-ffl^giTCte. #o^7;f77 
$r*«l'r§cOtl^«^t'C. #0^7^77^)1/0 

7-fe y b^g^-r&, CioJ:5fcrLr. ;n^Wv 
r 4 n' ^ N #D>?'y^f-»yrc0^yO^7-fey h 

tr ycoWL tu*Jv7*v 7<rm £ Z MiM Ltz$Ltm& 
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arc* *v*. z<oztt±. fflss^r 

^^COOyy^f-/ TV) f <y > 

«<o*><o-c£>s. H^&^-vfcBetcjR-r. ceo 
«y roe yco^r-fe >y h \iz&wt lx v «r 1 1 « L 

h RI-C04 v v ? -y r SrfflSg^ L X v ^ 

fynBt^. #?n.x;W->y7*t2:. #n>?v^^ 
^rfcUsv^TH— 02ffloeySrSiKtTV^. 
A-f 771 $:Dy7^f771- 4cO**tf>e:xA& 

i*BKj$g&-r&. ;D^^f 7 r2^t^t(5oeyc 
tit. oi/y^^y^oe^B^v^TSm^^ix^ 

iA^SftSDy >y?^-y r4£^vC»j£$*l&n 

h. tkzmiz^ mmmAteithwztyctzx^x&m 

StU ^□XA^f 7 72i»««^tt, fflSSffi 
£5&£lJ-&* SfHII»»Btt, uy 7 ^f 7 73^tv 
G&t/O ^ y ? f- y 7 4 <7) tT ^Gfcl J: o T§fl£ tlh 

& K5*f y<fc«Eastr* & * a* a-?. >y riii&tt? 

il % ^n^A~f"-yT4S:»^SCi:TlS5:«^S:^ 



eySr^S14fflcOa^.y^^.yr^ai.Ti5 0. # 
« 5 em<0^>^^th 3 2{IcO?o>Un— J-vTlZ X 
oTffiSftgSSflTV^ Dy 7 ^f 7 7t:^, 
4{I<oe>'£irt&3 2WM«)«rW-b'y Mctf-ffl-r 
l>i:i:t>(c. #;nXA'-f 7 7c0ty$:, $-*4ffl<0 
e 1 4 «wy «fe y h lzft9tt& . ? pxv < 
-f-vT* 'n' Sr^D^'y^f-vrtr^^^-fev h 

'n* wg&u #os; 7 ;f 7 7/?n^w 7 7 

»£4^;N'*fc±-?Tffi2^-f W^^ox 
A-«ffl)»)itrc, »W?nXA'-^f^;n 
X/^f77^{ifi/K'*S, WW^o^^-W 

-rx«, ^^^y^^•yre>'^a* ^ ii^r^^^^o•c 
m&mzmtt& . i^itii, oy 7 ;f 7 7^, 
fg^io^y^si^s^a^&to-cfco. m*t 

[001711.2.2.4 SP#«fflSS^«Sg 
-xuVvf+v^zto^X. m<0\slBm{z1tiLX-o 

r^hrtxifimmz^ximzixx ;oxa- 

fy7to^oTV^^ M«^nXA'-ffl^ 

MfirWTtt. -o^ni/ # 7^f77eyt/t 7 btf 

CTrii. ^y«fe«yh^X{i. n^ 7 ;f 7 7^i: 
I^ISO^nxyN-^yrSr^'r^^O'CfcS* Z.ti\*. 

OHTii. ^^nx^-^«yr^. 2. 3X«-eiUXh 
<n&niSv ?^y7 , <n\zyi,zi$m-i-&T— *tT9**— 

k%~>X^&. ;DXA^f 7 7WS^L, ^UXVN' 

-f - ^y 7»(?)t yfSc^itSirr fcofrt . J: 0 ^ < coffl 
E2ilX\,y&Z£T\±$>$>tf. i^<7)^D^A-f 7 7 
D is «y ^ *y r &tt£tZ> t V ^ £ J: S ^> C^tfe 
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«*U SO, 4fl0>l9HilA. B, CfttfDtfSPfc-f 

fcUS&U HB«Btta5>nr*f"yri*tf3*«« 
U E^Cttoy<y?*-yr2&tf3«rlS«U @» 

^r-X (H8a) Xii. loOK^eS:*"*"** 
SB##1. 2&tf 3T'^$*t£3O0?o*'W-y7" 

Sr^-Ct&fci-^v^ ?n*;WyT 

0. ?a*A- *-yr2l4lH]HSIB&88RU ?o;v< 

sg2co*— * (08 b) -cii. 3®otrv*a 

S. 0Utf, Jffilfi&W ( 1 4»01 2 8eyoy''^ 

9^<<0, yjN§^Jt^)ai''«y^f--yrtr>'&V : ^aX 
Too 18] 1.2.3 «SJSfslt^'<*T-b0S&» 



T9*< 7mEm*tma&tokl'l4XKf 

isis-rttm^xfttfustiz. mssuzum-t 

teofriibyJAT-bX-h*). m9lZ7fl-T £o*®r? 
fixnYUXT—VYJ-irttt^X^h. £S<ai9r5£ 
is^Cfel ^X , fi*-C H1W K ? 4 tnflmwr&> 

[001911.2.3.1 h?-fX^-M!«Mi*« 
H-<^a -y K^Hfrf 

®Kffl(i(SD^-y^u^Sraj^-t«'. V5^fA 

^xnx-nmews. (ok) t%h. zozkim 

Srffi^t-CV^V^feTftS. 011 a&tfl lbll 
2^<0®8MII:-r*^ "7n-f<^ (floa 
ting high) " W "7D-f< X^n- (floating 
low) " S-^LTT^S. •JT94irS'*"? l A«IWW» 

a *j<{-1-.. / 7bLXm^t>il2>MU' a LCAA«. f 

c Afio^#ttJtt&-r^-c w i /o evfcWffl-f s i k 

*«-C^6. XC3000^ , ;--3CLCA<Ort»-eWffl'C6*b 
^^ X y—}.\iy^^crmtm!&^ixXii*). f"»7M 

t #9Hb^(a<O^3& J 1ni*)0, LCACfcJtSCLB 
S:#aa^y^f--/rt*9Hl:-ri)^i:tcJ:0. h9-f 
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7s=f- V 2&±<oa 'J-^f- >y TicM-iX^m 

•r&tsrs. m^mmmnzm^x . ni?v9+*rt 

-<0H9-f^RV/»iVv'-^t=§l#TH t «>. SI 2 
14, 200H5'f^S.tJ f 2O0Vi'->'<Sr-^^T:L.T 

8ftHt:««t*v^«:«WffiW^»^"Ct>, IBIS 
16]" {jk-^H^^^'SriSiMRSfc"^"**^^^^ 

*>. 

[0020] 1.2.3.2 O^-y^Jn&tSJfc 
vvcv>*. o?;»;ttHWi. 01 3(=^S*vtvv& 

«Mi**T*tfn«WtT* 0 . y r<oilft:fiox 

OBUF/IBUF*f£JU.-CHS. K5^<(0KV«« 

BRVOBUFk, ?n^-<0IBUF/OBUF 
t, JngLf-yT-cOlBUF. CLB&tfOBUFi:. 7 
q^-«ffi<0lBUF/OBUFt. I B 

UFkfcJUt^*.. ^nx»<-l BUPWt I xk 
U n£/-y?CLBSSE*C lfkLt*^. £t-? 
»kl©i> Cl+Ol + Ix+Ox+I 1+Cl+O 
1 + I x+Ox+ I l-C&S. *S5J!TC:i§^ -«r*>*o 
•>'-y^f"/7*XC3090-70J:U. ?a;xA-i 

xc2oi8-70fc t ft**, mm&mteyfckte. 

8 2 n sCrtgl5LCAffiS^«Bl@S:Jn^*> w4:: ^ L ' 

ScOfeidfc'nfgk-ri.. 
1002 11 1.2.3.3 ;axA-»M 



S J: 3 =5:o -y 9 SfUffl^S - 1 * L C AcO J: 3 
fcERCGAfcfflvvC, ^KoiMW^n^N'-f-/ 

UTOie^fttf/XttVS'-^kl'-C 1 
EIUtway-y^as^t*t-CV^ ! JJ5l*<ft&. 

-yr^ES«<T^a^«y ^ 3i3i£*i.*>l£it-oy--y 7 

^^-V^. nfy hy^«trycOn©fef^ffl-f&. 

it Cl+Ol+Ix+Cx+Ox+Il. 

ib*:5 1nsfcrc9l*TW*M«.*. 4*-7'/1't»H& 

[0022] 1.2.3.4 jswrrttt^o^-**** 
(£ 

mrnatLxm&Lx^h. oRy-^^H* 

-^■C^SANDy-b*. ?n«H7/T« 
uy-y^-yT-li, UWWWlWWll^ 
^O^C«2o«0evS- ! eSfc-TS. iW2o<0t 

-7;Uf-t*<y hy^Ki-jt. fflS^^^^** 
dfc*5-C#l). ffl-CD?VX*-1-'?~7'Z-ftLX . lt* 
•y bJ3LbW^*«E«iW***' 1-b-y h»>f *- 
r;Hi^Sr^yrfc«l&-r'&^* J *>«'- »51^ LCA 
^*jv%-CJi. £T-*3ilBB!ffi£. Ol + lx + cx 
+Ox+Il.-«*%. 42nstUV^. 8<0W 
if 2&±<?)C LBS-fflV^^. ftSnW^C x ( 1 0 
ns) 4*-7A*mW*m 
®01T«=5:<T. OBUFZ^+'-^WffltEllC 

[0023] 1.2.3.5 sarifflx?Q*'*-b74 

ffiffl-rsi k^-c§ s iti=a«t*i«ur =5rfe* v^. 
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rw^^^^^f£i.^>ixl>. .rod hte, >f*-:r 
>\^^VttKmM{zX^X&1&2ti2>l±T?:bZ>. 

^x£fBB$ii:&. LCA^^n^A-f y rt LT 
ffllr^«£\ Jifert&h^XT-hffl3^£ffl^ 
Di/'y;fy7^#CIBUF/OBUF 

IBUF/OBUFZ^ #^7;f7rtTBUF 

-TVMiOBUF&tf I BUF^iffifrtS* 4*-77U 

tztitzT — ^^x m&<7>m\\± „ oi + ix+Tx+o 

x+U, 39ns (XC3030-70L 

1 + 1 x+TEx + Ox+I 1, t ; 5:^4 5ns'C^ 
*• a«<0J:3fc:. 2t^yh£LL<oA*£. R— <o?o 



xt— mmzfttzERCGAt-rz&gtffo*). c 

fl^^^fSSS^^iffl^^i: LTi>£. XC20 

XC3000^-^iii|'t'CV^, XC3030I2. 8 0fi<0I/O 
t>\ 1 0-0fflc0CLB&l/2 0«9K^XT--hi8 
■TOW* , o>7r>fV' fcWl/O*. C60J:3^ 
LT. fi*T2 Offl^d oJrd&f^x-r-bflJS&fil 

*5-£&i>cOX$)h. m&OtZZ^ XG030*iXC2018<O 

tO 024] 1.2.3.6 ^XcDmtfLcOWm 



(a 
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IS* 



I 



1 gtil I 

I I 

1:0 I 
I -*©te : 2 I 
I I 

swot* i»i#unsi i 

1:2 I 

i : 1 1 



I I 

| I 

I i<t—9hx I \ ! f—9n.% 

I I 

I I 

I I 

i i 

i I 



^—9lXK I 8 2ns I 
4*-?*! 8 2 . I 



+ LCA«SSBK» 7 OMHl LCA^f^XVf 



5 1 
5 1 



I 



42 
46 



39 
4 5 



B©<0* I AND+JC2B I AND«*>tC2ffl 
I I 

i 



SSOflSrtfe I AND*K12« I AND*«C2ffi 

I I 

0 lOR+fcdfi 

A- I I 

iyf*ic*arr*9. 5R*i«itt/<*<ot? ******* 
[002 51 1.2.3.7 *k>7ox/v-mhh* 



i oR+Kdti 



dfiOTBUF 



ox^-C L BWSBtfc * oxm'-C L B5I51 k tw« 
V*. 72*)I/oeym, lOOffiWCLB* 
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1 2 ®<Dj5tt$iwmmv—v>? i 
[0026] 1.2.4 ^^rA^^nasfiaa 

5/ y * f - y y *—iSm±. H fcfc 

#tl 6m0>*i?v ?*«/7b 3 2®<D?V AJ<-blZ<» 

ftLX, u*sv? + v7b? nXA'-f v ?b tf)IB W8 
ft^4 0 9 6«to«5^*fr3f«#**. Cfttii 
8(a#tt?* 'W -f5r*>^ 1 6ffitf>n$/.y? 
fy7^3 2fflc0^o^\'-f-^rT#^-F^tc:«J 
Srt£*§£\ *~Kl<DaS/>y?^yT£tf--K2cO:? 
n^<-fc«8W"*^« ( 1 6ilcon^ y^x64ffl(7) 

ty=io24) aix*«aw« (tp-ocoi 02 

4. £ftT2 04 8) <0£T£?n;*$tf£Wtff$:fe 



ffll I 

9 CLBs | 

Cx I 

CLBs I 

Cx | 
CLB s*| 

Cx I 

CLBs I 

Cx | 

CLBs I 
Cx I 



i 

1 2 
1 
9 
1 

1 2 
2 

1 2 
2 



18 CLBs 
Cx 

CLBs 
Cx 

CLB s 
Cx 

CLB s 
Cx 

CLB s 



1 

24 
2 
27 
2 
24 
2 
3 0 

3 Cx 

"^PflSSItt: J or^-ri) . 2fi(J:04*- H (c2SUi 

-M/oevMUt*-* (Hi 7) . n^y^4<-H 

[00 27] 1.2.4.1 S^^OXA-i/XfiN 

os^y?^ro&<IX0SB tt«J2:?n 
x^<— *• y rco-fe -/ h *JHv vc Ktf> I /Oty^ffl 

**t*5*k-kmhhww-*. a&3#a<7)fflfflg& 

7* «r«2»l» LTV^S S»M 7 o x A-«Si«K & X P 

C0^y$r. ^T^av''y^^-KO#^^^>Ot>co 
(Sl-WT'Hr v h (CftOtS . 7bt I*J»0 Yf- 

/oey(w^-y^^>^^^#»^«g|S:*TV\ ^ 
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vhwy&ttfv? *<m. t L^em t rat 

- KA»^»tTiaKS*iT^&0IM36«#-- HO I /O 
U-^Sii^^Lt^T^v^ jKSrnittlOlMl&rX 

• os;y^#-Ka6«. 1 2 8^B<7)ffiaSgE$iX7t: I 

ZX^Z. #Xf-/r(i. #*14ffl (£5 611) 60L 
f - v r^4tfo T V ^ 4 ffl*V*X h 2 flS^Y-f* y rco 

X. *-F»£5 12lOny'7^jK-KI/oey^ 

Air***, 

Yf-yTte. ny7;^-HI/Oty^lT«-" 

XXv?A%*)5 1 2ffl<7);K-y?*I/oey£A;tT 

• 5 5 1 2fflc0fflS«^ I /Ofcr>$r^r 
6. 1— QM<?>i£"/9Xb 6 4{I<0Z^yT;a>£>f£SZ 
l^W?QXA-fc£JU'0^. #Z.f^7«, **y 

I/oe^fctfrLT. S-sK^^+OY^-yTfco 
£#^TVv&8fflW«£Ai.TV*& # 
[0 0 28] 1.2.4.2 ^fiA'Xy^f^U^ 



A^7>f^cJ:oT, ffi^r^T<sO#-F£>Ht 
l/0\Z>\,ZWfcf*> (019) . V^-^j&HOOs^y? 

*-f i/ov>\±w&xhh» t-£*>*>, sfttaHM 

^»7^^S^^ey^fl6m"C^5:< LX L&ofr 

*>x$>h. ttmmtzz t otj ^isn-msffl^s^ 

RfcL A^-f-WSR. -f^*>. ,1f-F**tf>I/Otf 

>*S«:»U>. ^5(^^fcLT. 8fl*>#-Fl=*5 
wr s -OO^MffiS^N'X^r, #tK-H0 5 1 2S 
c0I/Otf^$r}gjgSLTV^5 1 2ffioAX'?M J W£ 
*LTV^ (@20) o 2#g. 3S@. 4#§. 5# 

a. 6#b. 7#aa^8#g^-KO0B^Sii> 

LTV^Ill»»^^aJ±#^cO«^5 1 2-C&9. 

^xiKm^mstih. Lip L-mcrmxfoft^x t 
msm^tifz^- veygch&mmztix . 

matffett* #*4fflO?K-F£!^LT^*2ifflO 
/^XO&t/XlSr^LT^S. Xl/^U^, ffi 
W^XYrfflamt^, X>^+<a*«OT74-r£, 
mifiL-*im%M1j\*]& h v yis—Jilzi, ~>X YcDttlz 

mmth. Mirft&h?>>>- ^mmzx^x, xr 

VYC0V4^tftmi*tlX^&frb'$i>\ X#Y£IB1& 

x{±Ytfxzm^&frt'ofr&mfeZii&. ®mn 

Y^^^-Cffl^S^-r^. ##-HJ4. XKJfcrtt 

So YSr^LTOffi5S»> 5 35Wfe3tt, "f***. X0 
X(4Xl^v^-fii*^^J:oT|g©$iiS^, iUn 
«rtrfi^xoAt/xi^fe«ai. h^>S/->N*co^ 

®miv>m&i/ov>m:&zbfofe-tz. ^> 
y)wov^mx\±. ±®m&<r)mwcbWiim:<&gb 

i-ZtK z.ti*2Hzm\l,. &^b*fth&kmz\ 

o%-i 5%tz%&mtx^&. vsmi±. m*?i>. 
^•rs^*c*s (022) . ws^^^&wsmt 
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[00293 1.3 ff g gft^Wtfaff 
n y ? K<50 L y r^)tMfc:K 0 ft»t H * 

[0 0 3 0] 1.3- 1 ■fHM%U 

[003 13 1.3.1.1 IBhB^^U T-^-r^ 

* y *§nsi-c# *«k^bk* -nBfc-t a • 
tt&ix y r ^ >f *^xrj*mmmtoem-h3&& 

«6Mfa:tfit^i/*A-;PSrJR0ft»&. RAMf 7 



(C. Dy7;f770W:EI$^yyny7;f 

«rcoik*a*i-^kkt>^ **y*i*A-/Mc«0> 

U^So^/WCKOWt* RAMfy7i^DXA- 
<?>X* vTbttE&tti. IttORAMt^, ffig 

HJ:D^<OD^^f77^y 

ram* 

— 7U7)U y*7^f 77fci^"C, -* ^ 'J =E ^ ^ — /MsW 
^l8tt3tl/^hT^-fe^fi8tt^St»f oy"7 
?*^r*#LT, If y NBXtfAa/ffi 

Sr. 1 <1^7^a«^ * l J Xl±f3nfr<?)'m&* ^vxm 

> ? 7 x - x o ^ v 9 £ a y 9 + v r mtffr h i 
htdJ:oT s Wh7n-fe7t^, RAM^7>nt 

fA # 7^i^4r3yea-^7o/7^Sfflu 
-C. **yrtS£l^&WgiE3-&. «r**l£><0n^y? 

COX 33:8h* y h3 2KC0CMDSSRAMktTV>^. dixtC 

^>-2>. ^t^7^^t'JfA>fx^fflv^li;v^\ 

T\ «f»*y7^y^A8**ikl4«aiL4rV^ ^ 

*0s y^w^^A^^^^j^jjsifffl^ftbo 
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[0032] 1.3.1.2 Dy'7 ^f*77iRAMt 

8{1<0 3 2K, 8t'7hRAMHW20^A>; 

^^^t^tV^. 2flW<y?&t/L-X 
AXJi:. 3 0 2ffl<J0f>i: % Wh>fy^7i-X;U 

n^'y^f-/T^fyS:co2«T*S. li:0^<^o 
y^^fyr^v^im^^iv^ ZZ?5fr<t:T 
^<0/hMn^y?^yr£fflvvc 

[0033] 1.3.1.2.1 **yTKUXnS/-y^ 
f-yT- 

y7"£. "MAO" mf "MAI" t!*LT^*. RA 

mm-rh. *v*-Mzj:^xmm^zftmm.n® 

ic. ^n^A-fco^r^r^&L-X^co-fe y 

b ^Xig^ZtzftWAZmiZ. MA ORX/MA 1 ii 
J^WMBtttJH-r*. flUtf. &*RAM<7)¥4Hc 
^t$firv^2^MA^y7-(cJ:oT. 2<lO*fcfc 
**y£^rS«ri:#-C£&« l«0;*^*:l/£|| 
P&fr^L-XAX^I&fcfflVvt. TFVX 

RV3>hu-ju®w®£mMA*v7izmm-%. & 

k&?Zh£obZLX^Z. *MAf-yr*T 
m&t&£bt>tZ. Z0>X^) *i?*—)V<7Tt'<X<7>X3 
6. 024ti. i^(:LTMAf77^Xl/WDX 



A-atf r am* ? rfcswr , $ 6 iznmiz^ 

fl!^"CMA^»yr*r«fifrr-S. -f^TcorKWX^n 

x^c-*»feMA^-/rk:A*. a*. (^u>f^7x 

COStCffla^rKUXt' y h^gfrfr£AXU MAf 
•y 7lz J: ^.TSJWSil^O^ *tf>R AM£ T K UXjg 

5&rs. «f^fBi^rHuxb^yhar^ttao»#2^ 
imx^viz&mtztLznfcic&tx. uiSy?zm 

%6\ TYVXVv bfcftVK O<0RAM#&^ 
>r*-yn^±3g$*i&. MHM^UtflffltfW-'yT' 
CD2<S<aiH*#*-S*6\ — *TcORAM#ji^>f^-y 
^yor-ryV^OMSwr^-b y h£ 

y/HgB*Srfflv^Cifc* { TS6. «BIBMIi. MAS 
tAMDf 7 7* 4Wt ^ — HoS/y ^ £ »8# O 

Af-^rA^frtf^TV^L-XAX*:. MDf7^ 

«c#LT^&„ /U>f^7x-^ny7^tJ:-?T, 
«b-fy^7x-XA^^L, ^Mi«I^RAM 
tTtHzAZ'thZbtfXZh. ZCDmt%~>XUZR 

AM*;<;x*m^xTFi'Amfct&m&. 

7x^X1^ 7Fl/X7^fri/^t( 'mux' )£ 
«J0^. RAMSr^TbUXCrFl/X^-rS. 
*Ahtinm<VRAM\£m&&*fTO%&. J*X4>f 

7x-XDy7;it ©^*x3-rn^y^fc:aait- 
*. ^n-^u$^y?kL THl/Xh'yh^ffifflU R 
AM$:S»i*-rtC. ^flJ5:R AMSS^^f 

»»Wk:tt, MDf-yTcfJtfOx-^^'XSrSOffll 

^T^. MD^-vrtlSI-tfOL-Xy^^^Lrii^ 

;^^X$r^T^MA^MD^y^c«g?U. Ztth 
<7Xm&W<A4 >?7jL-xziyh n-;Ufi-^$r MD 
^ y 7 X $ h X o \iz U T V . 
[0034] 1.3.1.2.2 ^tlif-^^XPyy 

;f77 

odhCCctoT. UT^-fif^XrA+^/^f y h 
ys;xir-^AX$rfflSSg!'rs o f 7 r«:lXli2h' 
yh^fflUT, AX«iX^-yrh35HLT^oTV^ 
MDf 7 7$:t*7hX7>fXL, Ztlt>*>rtX.b<?> 
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fyrw/*yM:!((H-*, [»1 — coRAMt'y btf) 

■r^r^MD^ yT-ff-c^o^. a^^t*-/Miatf 
mi&rzzbtzx^x. RAMmcom* com®-? . wat 

fl^X^^T-frK^II*. *MD^yr*M/n^«| 

•yrii^=5:< *> 2 * M/n^L-Xy^£:frL-0> 

Z.bWX%&. MDfyT, RAMZW^RAMb* y MB 
M D *y y\,zm\ ^htlh ny *y ? *y 7° >-^»£ 

{DQtm-h) itth&m/omm:^Lx& 

(WE) fctfl/cn*. £03WWfcfeirvc, ft 
^b U £*Uc J: otf-^^Uof^>f *-:/;UiBI 

tti±. luxrt-tuwmtfLzm^xzmzizh. 

msfc>\±%<7>4 *-7Mzkr>x . m«tzy-h 
$*u %mv>zmm-zmnoRy-ht,zmb$>ti 

h 9 ramdq-t— ^fcfvSr, H2 5£^3*iTM&J: 
3 3rM D >y ft h uit«,9 RXf7-?'*x 

^b'.yh 'n' Sra^f^. mi>ffl&tT$>&. ) L+v 

-r;Py-h$rfflV^T*MDf-yr$:««-r& (MD 
'n' £H*rT6) . i£ff^>^UA^0»$£i:o 
X. &1)^*4*-7>V^htt^\ t zmV&* : r4* 



h-TS 5iK7>fA^f^'-y 
^RAM^hfSitSfu «&*>r*-:/;W#£5IS;fi 

iWi, 02 6fC5S$*UO>*J:3fc:. SRAMtf)ftffl 
<g\ T-^>f y«SRAM^DQ^Vfc:fiSlS*L&. Jt 

fE<Z>0®-Cte. KiHBx-* b'v hteS»§*i*: 1 MO 
RAM<0<**®fLT^S, B$fclfi. 8tffl£>RAM£rR 

Btt, m-cORAM^yr^^^^^t^^TV^ 
&. C^0J:a*^. H2 7(C^LTl^i:5tw. MD 
f*-y7*$r»^|) 0 «O^C0RAM#^C0DQf VS-d 

x$r^tT, MAf7r*^MDf7r^^a 

y<^R AM D QA*<0i*3tf>V ^-fiX^O^fe^^^S . 

*aflW:H9>f AfcatlW*. RAM^-yTc7«3^^ 
*. H2 7I4, ^«I/0««Sr^LTV^. *31I/ 

Mcjt or h ^n&r-^r^ h t i,zm$iLx& 
025 izTF+x ^ kzum?- h?j)*mtotz> . * 

LTMAfribfiasnt. ^MIBHLMf d**. ^' 
L/^RAMi:0SS?t^T-^^. w^MD^»yrtc» 
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T^*£fc«ttL*HW*&Mrv*. Hfhflbc^yfll 
j££££k<7re*9. JLo^*-yM»^MD&tXRA 

Df7mi\ 1 «*D£<Ot8fM*U£||giU jft 

o^^yfcjwww-*. ^y^y^-jwcoSra* 

[00351 1.3.1.3 Rtf«**y^fc*!>tf>Rlr 

* y s;tw»7 r >f Asp?wmvmkm&wrt& 
ARfnwaittNfct* y « . ^tt^^^a 

5tc ^ijco^^yffi^s-t'&ft^ffi^^^-r^T 

T, RtHM^&y THW. f-^M3>hn-;« 

• ^X^-^>\ «j«$:fUM5jgg-C^0, lo, try 
#»j£*:iEL < fcfJSLT £ t <y . 

■ ^-ifte. J: <0#- K±<0 4T ^ l * y yffia^^ * y 
^^-/^^SnTV^^ys-r-^ i^3*^ (part 
itioner) £S5*f3><, i 0>T-*fc»-2* . /*~r-f 5" 

aOO^^ey^^A-zHrW?-*-*. «-Hfc. ^-if 
TV**. 



*fc^3»»**fM: Lt\ >fy^3*^^l^oll 
H\ «EffiR*?r3R£* iftfe^)WB*3WW*. 

• yr^-fif^xxA^o^oi^ 7^f77 , fcnti* 
^%yiimmNut: 

1 ) MAXIiMDOV\fhfrt«I«(|f«fcJ:-at, 

2) iS^y^fyri/Ot yjR»«««*icK 

3) i^Tffi<oig»»!k:»IST4)iiTV^v^^MA 

l,ut^n;tt:i:-?T, *yhyxhS*i*. 

[0036] 1.3.1.4 *fWWr^*y*s^jL— ;P 
Rtf 

H2 8H CTWtefcvvcfljv^ti*, **y*s/*- 
rt^RtftfftSH-BT**. i2 3t^Uc± 

lZ&ML%mU&m:\\ XG090 LCAPy7^f 

7r^ft*>iLf7ry^7hts r^sstL&a* 
«HN&*3W»»r*. £*>j:3*:ut i2 8i^L- 

Xv*X. #*3 2<lOX^rC£-?3:#oT 

l**4fl4)'tX*Rtt* # *3iI/0£:rr&3 2K, 
8t'7hX^f-f7^RAMf 7ri, 8®Z>RAM<0 

c7)MA^-yr. XC2018 LCA£^LTV>*« #MAf 

iS J L~?\s*CD't'<X <7>MAlklSM Df 7 7*9^^* LT 

TV^. #^S5:&Xf-yrto^^TV^. 28f@ 
^OL-X^XSrlg^. MAf770lt 



V 
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-X;\'*J:9i^&vv*x£|ggH-s o mz. 

mmmcofs. z<n^is*-Mz&if & $ vzs>yj*x 
iznm-r & . tasi&^L - x; *XT-?Mzwth j \-x 

8I^MDf77Wl "T^TXC2018 L 
CA^ffiffi-r^. 3 2ffl60X^'yrSria(tS^. (± 
5*«0**fc:J:ntf) ^cONDf 7 r(i:3 2/8 = 4*1 
^JS*&Xf-vT£g^LT^&. #f- yT«±. KIHff 
? t> MCffl fl 6 2 * M / n = 8 ffltfV N° 
*8r*l/0**. *Ort^2flBi. #X-f-yrtCO^> 
-^Tl^. #X^^r^oi:^TV>-5>f«iiWi:2fi^ 
>tx*RW„ tlTJ^ijrr J: d tCs t^wPi, 128 

t*.y h^htuj^vtLx&m-czh&oirz-rh. -» 
mwiz&^x$mzti&*xh<i >?y x.-xjixz, 

ii. *Xb4>?yj:-XCD*?is3>Xmit&. 5 

^hzttfxzh. WT<r>T*-vmfim2s\ f z&^x 

- 8b # y h5 1 2K^)l«g!)^=ei; : L-X^XORX/ 

dZ^KLTV** ) 1 9M(OTVUXRT/2mcr>a>h 
u-/P (WE. OE) „ L-XJ*X2RX/3£ftLt:l 
6fflco-f-^ (D I/DOXttK94'</l/5/-A) . 
#MDfy7li, 1 6f@c7)RAM^^$fL^lffl<7>'r 

1 Lfc 1 8 {g^r H V^aV 2 fS^n yhn- 
;K L - XJ*X 2 RX/3 *ftLt:3 2 MCO?—? o #M 
Df77<l #*8BORAMKg^$;ft/Ov&2<ICD 
T-ft'ybZMlX^Z. 

■ 3 2tfy M 28Kc01^jc7)^^:y : L-XJ^XOR 
in**Lfcl 7^TKl^*Xtf2«*>^S''^0- 
;K L-X-/\'X2Zl^3Sr^L^64iS^T-^* #M 
Dfy7tt, #*4®0RAMlcg&£;ftXVVg,4ffiO 

■ 8b^yN2 5 6K(7)2l^^y L-X^« 
£:frL*:l 8«^rKU^fc. 2<1^0rJVha-^i:i& 
fLTl^, mOtt— #*W*y (MAO)<7)fctf><7) 
t^T* 1 ^ /tXlUflUST^%U (MAl)Ofc^ 
*>OT&&. ^«2AV3S^Lfc 1611107 s 
-***LTV*a. #MDf"y7 , l±. 8«>RAM£« 



; 1 6 b*»y h 1 2 8Kg)2Jlg);*^y L-X 
/«t*Lfcl im<r>Tbvxt 2®ony ho-^t 

^«22U^3*ihLfc3 2aW-^t*UTV^*. 
#MDfy.7ll 4fflORAMfc*ttS*Ut#^^ »J<0 
^4660 2{@60r-^t^y h£WLTV^&. nvho-zw 

*i£ 1 2«0>rcj*a»£f8->Tv**. 1 2fl0VtxMJR 
-TVWfc, 2fflc02 5 6K. 8tfvh»fMB>q£yo# 

[0037] 1.3.2 mmx/m^ 

[0038] 1.3.2.1 J^£#*&fctf>tfKC*b 

jaofcabeirastL* iWl«+<o-fi<!oiii»«^«»&-r 

Hi**;* hrive^L— ^*»^^y CSaitf,! 
fcs W=fcL HKfc^^ytllB^v^LWIIHHU M 

THU^by-A*2Ji*^>^t:J:^-C»«. 0 
2 9 « i J: 3 ^^^^ h M * y S Jt^co 

n-feXSrSHW-S. ECLKSrJUaWt:. #fJ 
»^h^«fWc^Wi:a-i:t«t3**. 2^ 
»>y^ii7Ki/Xi/-jryxSttflWs. eclk^a 

tt, ECLKCO^OiaRAM^ioTiJaSilS- E 
^ WWOffl^D^y y77D77^D7^fc^. 7 

tcigs^r^y-yh^y^-y^ay^i.^. %<m& 
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[00 39] 1.3.2.2 tf?§3§ Rcrttltbn^? b?V 

^5>f iws»o^- mxtt/w ^a^iss**? 
-t&hico* * y o^r-^ g vtRffi-raesw** 

46. KriakH»s TVUAXhV-M>i:2m**»?1,z 
£~>XWtt&. 03Ote£Oi;3£J^^V/M^y 

y^«i:rKU>;^-^y^S:g«^ 0 ECLK^W 

>hT-yrtl>. ECLKtfn-tcSr&fc. JES^b 
;«^h7>f^f-hK7>fA'(:J;oTRAMDQf 

-?v>i,zfe&zti. «yw^«)fcRAMy-fW 

/I'StlS. ECLK*W>WttSfc CKOffiteRAM 
o^-v 3 y^#ai^n. RAM#&*>f *-7VW&tf 

*»<^)IHBIIItfll»8*i*. JW»^ h/i^RAIVHc 

^U^H-cOECLKS^fflV^TV^, EC LKfI# 
ffLv^rh*UX^^V^*^a^IX^tL. RAM 

*TFisxi%fct&ttt>i,z. T-ftfmazti. mm 

D7 'J * 77D77^t y h T -y 7*^& (MZ+ttg: < > > 



&2n&wmRtmm2fix^& ! mifi$>&. 

[0040] 1.3.2.3 tm&vissntiiMy'i? 
wv^y 

^y^XxA(cMLT±lficOj:p(c^S$ft^. JtatS 
RAMtSMl fchi-P— *>RAMtA4*T« 
**fflteli. ECLK^vfco^tapg 

MSIIF^M ^ £ kfflffltD 7 y >y 77 n y 7}J} 
i:U [PI-cORAMDQr-^ev^g^-r^ihtcJ; 

;wt. ilil^(tRAM^/baa3'r<it^r^^h^d ( r 
tW. **»grti* RAMb'7 h«Mo*fc:JB^ 
^t'Jn^-i/g ySrECLKfiO^H 
W^o-«B»«cWitr36»feTft*, «T^t<±. RAM 
f77^T^)t'7 h£$iJSrtC/BV\ fioECLK^' 

^§ & & mourns -HRwwrttr^ wkx^ey * 
miLtiiinzm^Lx^z. mz, jmiz. ^mzl 

TOy 7 ;f77 ( B MAf77" &tf "MD 
OSx^y^'f-.yr^. IflJtRAMf 77^'J75^ff 

yt. V7h^xT^^O$0at$:«^r5:^(c:Sl^M^- 

^cov^TJi. *a^m4 .744,0 8 A^Mmm 
iz&wxmmizmmztix^z. i^>rt»*. 

[0041 ] 1.3.2.4 7*- ;Uhx$Alx-^3 
y 77-^ if 7 it— )V b5/5^l^~xa yyXfACO^ 

^ ^ y C3i oT^^^»^®i»^lESh Jt«!$ix^ • 
t^S:^. MDf77Wj777D77^liJ*S:fflU 

t mvmzmrt&vih o m^ixoRy-htci: 

oT@gSScOffii:ifc«^^. XOR^-h*:. ECL 

h^-fe7 f 7 »J 777077(:giL, 
Sii:^^y h^$r^LTV^&XORy-h^/N-<0 

^7'j777P77^t7 h-*-£. 7^Xh(i. TfxXh 

^y^7x-^^LT^OHr-y h 7 y 77 7n-y TS: 
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[0042] 1.3.2.5 $mzti$>wstmz&i?& 

tzmffiztitz^hw^vzm^x, ur^-firs/x 

x - Y^xcsarr & <r t #t-# & . ^n^^ey 
x-Y&tA r -z;\-xic^t^«rfck-e£ 

cii^L-XM'x*^? Wkx%y tx 
f7ri:«:^^it^. xf77^MtSwt 
Wot, II^Sii^KtM»coiil»»^<o««*tf^. 

*9hfrji*u*wKmMmr*. z<m« wm\± 

X^ffilgg^it-L-CoWo^^, -/U 
^^T'u^y^f-yT*^? Mk**y*5/jL— ;^ 

J: 0 ti'J&PX? h/kX* \J £fflwc«fig-f & £ fc #T 

V *<0 1 BLhcO oy'7^f7 r Ktt £ -c 9 ft W"0 * * 
£tf)x?-y?£ffiivc. *a^N~H^J:r>* 

[0043] 1.3.2.6 ftm%^?hJ],**:Vmt 

<n^m%T-*T9^%tfmmt. tsitSM^yco 

'J CO^COM A&tf M Df7 T *K1JE t R«<0U >y 

?*mm-&z.k*7£Lx^h. ^h^yta-w 

Til^i:^f^-7^t:fi6-?TV^, 03 2 £ 
&wc % *xb^>-?:7x-x£:frLT*xb#aj;fr$- 



ix&TFkX#^y:?^jffl£fc&. -S&ORA 

-<oayhn-/P (ECLK&l^x>f y;7x-x^ 
WU*y>») £f#T^£*:tf>. *«fr«li«tcft 
^^y^^^rbkxsr&ft-f &. as (Ax-f 

RAMcOTb*kXf§5g£?T?. EC 
LK#n-W (W&ajHFttffi) O^-, fn-/n 

-y/l^±5ft6o ECLKil nyho-^UCt 

imZtL. MDf-yT<^U>^y?£iBSrr&. MDDy 

3 3 ) . fflS <'<x4 y^^x-x^^Sii^HIco^ 

/l^Srlft£iJ ECLK^n-W:^^ RAM*: 
7'j777D77t^RM^I >< 7U777U77 

li. JJBklWte*HIMIIfc»«**£*fc^tW 
a»xf-vrt*LrHB«l^fi»r4, eclk**d 

O.eL ■••en) ffifflg^ ( 2U£ 

f/i/^t^LTRAMDQf-^eycgati), 
^hnyew^, ^xh>(^7x-^U 
ffaiMoRAx) atLxzn^vtrTr-bx-r 
#^coMAf- y r+(cfli^;$n^^x>f 

x-Xn5/*7#«»«JBfc**. £*Ui* TFUXV 
/k*-7V?1f (mux) £3J9&£. ^Ui«RAM«7 

3fc^<0fc<0"C&£*£\ f3-/ny7;ii 7H1/ 
xh'7 bSfflvvc^oRAMtUBi;***? 

t: y b&tfBJaj L2fctf«i*$lPfI^*> , n v bn-;v 
Ax£;frLTMD^yrWEjI3:ftS. MDf77CtJ 
wcii, Ax^t&LlM?/W£fT?*&£\ fn-^n 
>-'*y ^ii^"CcO b v 4 Xt-- b R AM D Q t> Y ?4 
rt£i s H£-7Jl'L. TYVXVv bim^xmitiL*? 
Jl^-y V 9 *T l X T H 1/XJ§S$ ttft R A MCO D Q 

^^f-^ffiSr^lOb^y hco^o^x h>f yfyx.— 
^U^f-^7^t:fiSt&, A^taw^^ 
£fcivt\ ^Hn«;7;ii sa^^-f-rp^if 

7i-^U^f-^7^ ^^>*l:^r-^ffiSrSS? 
^Stfcttc. THVXt8teSiifcRAM^)fc^h7 
>f^f-hRAMDQK7>f^^^-7;H, x-? 
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£ R A M\j] / \&&T& . 

[0044] 1.3.2.7 ^ h^^uowrtaaik 
wi^ * y www** xhzt^ozt 

gfcfrW* yh'jxh7r^ A-£2^< t *rc» 0 . CIO 

C7>— 0«i#^: V jl — /PCO O -y :? f - *y TCOKthCD b <7) 

"C*9 . tmEkW*** Wk**y*W^JB»a* 
k> ^WM^'Jf- ^A'^ny ho— )Vu-J y 
?k, >?7 *—XUis>y7 tlzmi~&*T—b 

*yb*m^X^&. ZC0l?m?l±. ERCGA*.yb 

;n/ot:v«oi/ot:>«<ottatl»v^T. ^firfe 

(SflcO I /O 7 r ^ ;^Dy 7 

• ntwy-^u. *v ww*y«K«>fc*icR»tfe 

H»l«tefa«S*ifcl»J:^KC^b^*y* 
;^ * y £43MfcStt3*ifc EC LK ®K#I£fE 0 * 

<<? b^*u»aM*sa«o*t6-c^*y*>?jL-- 



■ yr^^if^T-^*co#Q^y^^x7*<o*»y by 
2 ) attans/y y7 1 /o try^v^SrftsiRfc: 

y 7 * * r VA> t> u %? v 9 * y Tl / O Ifyf > ^ 

3> ztit vm<v®mffl£ffl%x t>tix^*^u v y 9 

b^*y«K«rWW-*. 
4) Af-M>btWoS/y^tyr«*7M;A 

h7r-f;ucani.. ions; y ;f7/i/omy 
a*. ^^a$n^^f^^ysai^^-ri>^ 

[0045] 1.3.2.8 Xf^U^ 

>j777n77Tfc9, -ecoas^fi^tt^b-f^^^ 

^kco-C^^lHl^S:^J«rrsO(cfflv^ix^. 
d5r0B«it?>-Mk fCtiVxX^^o^-^A^^S) 

*X h^r-^5:«l^T K UX^Sat^^t3. /<X>f 
y^7x-xoi;y;il ^r-^^DA^i^^^kk 
t txf •< ui/-^7'j 7r7n7rco;o7;A* 

^ISIffl^k^ (034) . ^vi/m&?47<7)^4 ^ 
iStf^Srf^. Mi.tfP> ? X^^C0^D.y 
? A^J^If iE-fS^cOfficOIolKIBk HMLaSn^feSWk 

S27y77*7D77$: > 7^T^«Xf^i 

U-^kSftS»HIH8HkOHtciiaf-&. ^Srk^^r 
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wwh-* (035) . 

[0046] 1.3.2.9 ifXT^ 
-*fcJ:oT>H0S*u atfffl^08»B«rSllf ft. * 

■CB»HBEU»IIK:«BL. mmZbZZb#?Z. K 

^7'J7770 77TM. a«. ^Mvr^ 

*>KXTKlxXfc*LTV**. *XMi s 7av?£m 
yfZtutZT-fmZ-^-^mft-f (03 6) . £B 

S27y7/7n77 4 ^, ifvryy^yij-yr 
y7?0)aijm=f>&mt*. »27'j 77* 

707 T(^g fc*U^n*y^ jg$f* VT^^tt 

>-^$i^ffl^'fb^y>2ffl^7 y vyya^yim 
mtz m&izj^ m&<mz ma*-* . -ww^r? 

r^VM&^*tt£fcttffl*^#fcv* (03 7) . 
[0047] 1. 3. 2. 10 X^r* Sjl 

t^m^f^u^^7'j7r7D7r, o>? 

7?y-h»WW ^7i^uy 7 ;^ yr9 

v<tf&n<n?A rtni'-7<om-&b twant* . x 



&<7mw«&Rw*x<4 >*y x-x£matrht&> 
(t^tL^nmiKWHt. A'^^7x-xni;7? 

**H::ooT07— ^-xfc^LTtA*. yXfA/\' 
-T^^g^fcL Ax^y*7x-xn^y?^3Hffiy 

r 4 x 3 -MS. ZemftcottmitTJl'd' y XAi:^ 

oUf^ ^At^yr^os^y^f-yrfc: 

MST*. «L*» % WAA--f^>3t^ ><X-f 

<7)*T4 $ *u-*Rv/xiiv>y*7ZG*t&viSv 

• yT5^if^XT*AfrCi5(tS#ni/.y^^*yTC0^y 

h y X h 7 r *fc«a*fr fr 3 «*. CTFtf>#»fcJII 

1 ) ^vr^xiixx-f ^ .xv-*£«j«i-&y-hft 

V/X»±7 y *y 77 O *y 7^^^ h X > V £ „ 

x-r- h*>b W&Ht&tztbcon y 7V>* y h 

2) zcomi\%vi;*y?*vy'yT4Mz*v 
hyxb$*i63iix7MS * u-^at^ir vr^-c* 

/<X>f >^7x-X^f»J@»S*ifc*v hU 

xh7r>f;H:^yh^»\ y\'x>f v^7x-xSr 

4>?yx-xmzim<r>X>®Mi$ixh><x.4>? 
y x -y&wmte\m&y r A >v*7* v vxumz 

^>77a^»y^Hg^8$^i^fc:Ji, JifflL^H 
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MJXh7r'f;i/^< %><r>Xhh. Zct)7t4 )\scr> 

1 ) T*»x*m -mmruy?- izmwtztix^z>&& 

«OX .y i?W& 5 4 7(0 A^T4 f 9 

2) *t^xm-<r) 'vy7Ji>?uv?' iz&%fetifz& 

* t i ttmm* m\ ^xim+h mzm witness * 
%i><r>x*hh. ztybu-;w<xzm^x. mmikt/v 

^thZkXZhtiK m^±i^hhX<n^Ja.-MzX 

-oxftfetz. *<7>im±. aTiz*k~t ttovxhz : 
mmi^*7is3>irz&^xmjiLte£d%. 
%jj&t:mt&gii f zm^&. «rco^. x^^u— * 

±<7> v ^-ffi^co Lf.y r s i: ^ ? «r t X& h . 

usDm^mm^^^-j^mMx. 



xbyr^Mzm^i^rdm^. zv-yy-yxitxr 

1 ) ^oy7^f77^ ffiS&iffi#f&lC £oT£# 
2HS<0trs;y?tyri/oeyt^«:#JRfe 

mmLticDtmm^^m^x . /^^yj^&va^ 

7;f77t^^ni; 7 ;f77 , I/Ot>t>'A' 

3) zn^xm<omKmizm^xhnx^^x3^y^ 

• ERCGA^7f , Mh$i7-;Hl ^ffl^TSXT- 

^-A$:^c7)^x>f 5 *i>~?Rxsy-yy7(,zm&z 

[0048] 1.3.3 A-lTSJ&f'^X 
WtSiifco^ *y ?&tffflS£g!^ y r*W»T«Mc 

TMzmm^zzttfmmmx'&*)R^m£i\\ 

^orn^7fXMOTLS I I Cf77, fy7 
*-#-HAtKx-( ^»y^. EfifAMX, nyt^ 
^^^t^^fc^-C^^,, ^ft^$r. PBI4t-KXUt 

>y?y-K 7'J 77'707r^ ; £ , J4''CMftt 
^di:cOT'$^^. ^$ii^^^A^iSttaco-^$: 

a^ffl<^-hrw?-y7V>j:?3:, i-fyyr 
^ >f if ta y y -.X n^-r ^ ^ ^ zmt* 
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£7^4 X" (USD) . a-iWl <0<fc 3 * 

u r 9 -f irVxr-A^- h •> x r tc#&-r& 

OT^attJL-if^^^ X^^i-^ (USDM) 
X'hh. 

[0049] 1.3.3.1 a— f«ttW)T^**>' 

jl— if ta^co-rA^f x^V'*- "- 

1 ) WWCa-flttW^HWfAUtM 

2) USDh'JT9'f if s'XfAO */* -y ? RIA/XliW 

-y r k F\me>*i£v. usd MSrffll^^s 
2 ) ffl*. L* >y Ta*-f 3 yWBOWtfeixfcoi. 

tftff) R A -y T(=# LT V >S <0 k 8&*>«t6* 
OftltfetlTV^WWriWrl 6 -*-*-'' (daughter 

card) «o*wrc**. 3,-v%&co7ju xswmm 

m Xi±-?4 ;arnt^, X;*^ (emulate 
Hcofavfli. 7X4X*mnWz* USDMay* 

7 ;f 7 rt^t. ********* -&<orvy 
-y ? ey^StftHIS') . 1 BLBOt^ 



rtX^-f t'-y b#MD^-y7*Mr£3*U 
T HIICMiJlWiiK. USDTFVXRtf 
^-:?^$:MD^«yriC«a-t6. MA^-yTSUS 
D ay yv-)i>74 V&tAvtJnMtU S D7 F 
ytffiffl-*-*; BfBli* i«lttWH-ifcW=«l* 

*><xk. MAOSr^tT^Stt^yha-^'f 
yA. Bat/CkSr^LTV^S. USDlli. MDtv 
7-K«iK§tl.fc3liOT-t5'^k^ MAf»r«H 
-CiOTFUX&t^nyFa-^^t**^^ 5 * U 
SD21*. TF^«3e«fc*«>MAll;. T~*Vfc 
#>0>MD*v7ki®m?&. 

VVC UT^^ify^T"^^-" itL^(OlStr& 

&-rsi fria-te^ayfcfev^LfcJ: 
5t N ^^u ; ey*A-/nviD^--yrtc*Jv^-Cs JCfrfll* 

RAMDQtySrffiSlSiBH-«>^t^«^ ffi5:fflV ' 

5 icl/C*^*******^ ****** iW ? 
SSffiSr, ^<^y*y'i-/na* { 2 5av2 6o^^ 

[0050] 1.3.3.2 SKS^USDM 
@3 9tt3V^*LfcJerMWKteV^, RAMf-zTO 

OMDfv 1 6ffl£-C<3U SD t y&fflE» 

fgL- 2i«)MAt77«»*l423«T»USDe 
y|r«SSM-rS. BU4. 2fW««M=K0#»tfe*i* 
VLSIfA'^. «fc^bO-7MC68020 
<7)3 2t- y h^^omt?* ( "MC68020 32 Bit M 
icroprocessor User's Manual " , Motorola, Inc., Ph 
oenix. 1984) k . * FO-^MC 6 8 88 IffiM* 
^3-7-0-t7t ( "MC68881 Floating Point Coproce 
ssor User's Manual" . Motorola, Inc. Phoenix, 198 
5) fc**LTH*. ZtlhOfX* **** USD«0« 

msm &3.-yvmmmk+h z k i±-ct *v^»a» 

I.. 

MC68020 
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7 s — $ : D3 1-D0, SWlSJtt 

&ftU *3-«r**«£fc«i, A*fl^£5<trs. 

: A31-A0, fcW3 
**A*W:CLK, DSACKO. DSACK1. 
AVEC, CDIS. IPL0-IPL2, BR, BG 
ACK. RESET. HALT, BERR 
+*ai^S?:R/W. IPEND, BG S DS, DB 
EN. AS. RMC „ OCS. ECS. SIZO. SI 
Zl. FC0-FC2 
MC6888A 

X"^ : D31-D0, SOTfott 

D S A C K OM/XliD S AC K 1 *<E^. D3 
1-D0I1 £B*fi#£&fIU *d-C*^^Wi. 

Aftfi-^sfrr*. 

:A4-A0.A^J 
<P&KJ)W? : CLK. SIZE. RESET. 

AS. R/W. DS. CS 
■MUHaflff : DSACKO. DSACK1 

t T H VXAx £ M y T^Jf^vCfflS 

*4*-:/;WH»«*tt, Ji3*L*:J:3l;:. »J«fS#*= 

h n— Aotfftst* (IRI L X— ^ ox-ft & z t 
iSfHff^^XxAli. ,r*i4><3lBB«l«:MA*-y 

•y7'$'fllfiW"5« 

[0051] 1.3.3.3 3-<-*f1g&<7)T'U 

u sd imiv&^zm^xxx&MffimzWLii 

COL-f- y7u5~ — 3 y£ - cO^/nM x USD 
MtKOWtfi^^rttttC. US DO I/O tfV 

*fLT. USDii. ey£&^LTUSUSDMu>^y 

\z\±. A^&fhSff+tf>aWM y h a-;M3H 



fAli, USD«ttfrt-*fcfct>G:. USD£|£tt9fcO 

£USD£^£fiW#*& : 

+fc«fl«-, RfH»U~^i. USDft«7r>(/U+-C 

y bv-)\s®msizmwti*titzmq<Dv>i l zmte~tz> . 

•Slxf-ylt «*3WH«BTI&rft9. try 

• y^A'-f<y 3 tii, USD$rUSDtt«7T 

• 4>?a*??lZ. usDtyizffi&ZtiKislBm* 

nmcoL-xttmm;wzm%x&. jy?a*?? 
itztizftom. usDe^traaisiifcnmiit. u 

S Dj±&7 7 >f A'TfKeSfl * M AXltM D^ y Tfcljg 

mt^^zco^mmxtzt^v^. 
•^7hyxh7r>fwusD Mtc^frr &^#>f;r : 

i^USDMtf5USD«r«l»LTV^#^oa}*-<*- 

ztit,z£^x. z<n®m&lrzW%Xt>tiA:?yhv~>i> 
rtxnyzmfrthfrhxhh. ccousdmous 
Dfc»»S:hx^**n»H*: u s DAA try zwm 
S*^^r. dtfoeycons^y^f-yrco^ 
>y hV7sb7TA)Uz&Sfrfh : -eoSWi:. ^OHK 

s d t^ftAtfflv^ ^n^ag*yo y ^ey$ri^rr 
saj^v^roA^^^^Mft-rs^'r^So us 

Dai^ey^S^r^^. S^S#$r. ^cotry^n 
x-y^^yTcO*'yh'J^h7r^Mcafi-rS : ^O 

mM*. zcommiizm^ti&mtoJWz^Ktf-ix 
cousDey^fflv^iisffl* 

*«B^tx*»feOA*^y7r*, ,r<DUSDtfy£JB 
^MiiBrt ey*B»LT v^4 h 

r* 5 . Z<VUSDtytzm^btLX^&S&fc7vv7V 
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2A*ANDy-hOffi*S:ftfiL, ZWV<?)&M 
*~?j\,a> b a-tmfoMlzm^X hixfi:? y b n- 

>f Xx-htil^N'v^r^^ ^-y^A^aS^&tf AN 

[0052] 1.4 fiffiE 

muz. ur^>fif^xAS:*/?ffiffl-r^mr(3. m 

7 x-X£tf- LX 'J r ^ >f If > \- H ^xr icffii 

^f7r&r/fflssgf7ri:«:, mj&mmzmi 

h. f77««fc, -r^XWiSvfWffi&T/l® 

&u iaitafrwrc£&. #mmtz*5^xi±. xmnx 

S<0 L C A £ u y v 9 +v y T t L 

xm^z. ^t>;Hu«ifywv-yt, huki 

^^o~H'r^<!:^e3j:orLCASr»«^ 0 #fc'*y 
h £flWcx-? A*5&^ (DIN) lz®%r?& btt> 
lHW^Dy; (CCLK) fcWttfcl/Co-K 

T3 5 2 0ffl^-C60n^.y^^yr^tX^o^<-^^ 

*?)V+ t'7bf-^Ufc «Mc* n «y ? h £ 5 mWL 
A^Srlftft. LCA$rWri)"r^T<50^-H^ 
SStS. m&LZftotiMz. ;U-7mz, ?-9*x 
tpcoty hSi:Baof77$:fflV^Dy'7^f77a 
Tf? ox;\'-f -y * 1 ^-r+co 

-t^-C^-yr^M^^-f-S^ 04O^LTV^ 

rv^. &7)\^7(,z&f&ffima>bu-)ux3i;y? 

P7^, T^-f^Tc^LCAco^a^^A^ 
-^^jWBHt"* L C A CO fjU—yifi ? D •y7fI-^£ 



XM >-:?7x-*£^bT*T;bft& : -T^TcOUi^y 
^f-yTat/^D^^^^r$rfllfi£-rS^a6^ : #fll 

m?n^?£^yT£i£&cfcd£*g^ 

s . i ffl^L c Atpconf&v vht m&ommcom : <r 

^-7+^f77^)lMt'7 h£A*r-^ 

[0 0 53] 1.5 i£Xb4V?7x.-X 

mmumtLxwuttz. *xbny**-?^ ^it 
u<m^yr^^ztm^tu^m^x-/ b'*?->* 

m^X. ^tf T'J77^ffyXfAOny7^ 
f-^y7-^l/ffl5^fi!^-/^«^-r^ a 

-^ei, -e^hguu-fe^yhiiix^uv^fi^^j^i^ 
^ ^ ^ J: o T^KW^SH^^ift^SrSOm-^ • 

k-tKX ZVT74 ifi/XxA ^ b -f >- ^ 7 x 
[0054] 1.5-1 *Xh>f^7x-X7-^f 
ffl^^roTV^^-f (04 1 ) . »J 

-fey hnybn-^fc^ytTV^*. dix^O^-^^V^ 

H WS/t-W- FWKtS 1 1 1 fc, 
tURX/j >?7 x-XX-VZifrLX . 
-^I/OAXfc«»T4. *Xh>f >-^7x-^<50 

T, *x h ti-^^t 'J 7 Ki/xx^-x, x 

[00 55] 1.5.2 Wh>f^7x^XA'X 

Wh^y^7x-xA^, 'J77^fyXfA* 

CO. jEfflcOO^y^f-yra^^U^XX-ZU'Dv^y 

*Ab4 >*7*-AJ<Al±* VTyJVisXr-^ziy 
b n-)l>RtfT-? T ?±*m&*m^X hTb UXX 
^-xZMtX^h. *xbl±, i»5:A'X7A^tS 
0. Wh>f^7x-^U3>'hn-7^U, 
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T2*mmt*xbb<Qiaizm&?&. ^xb^y??* 

—Xaybu—jVUz/yf^Uy?*^ *4yuVv9 
* v 7RXf* ^ 'J ^ V* n V v y TCTU ^ 

~r?*x. &v^tmx*v*xb J r-?7?*xtfi> 
icmFtx^. «»rcuu RA'xh^ i 1 e> 

Jjft&^Jyt^ ?v»/?b* im<r>^ybxi—)V7<i 
yti&iX^Z. RJ<xl,$32£v bTVlsXXi- 
XbSVvb?-9*®bttLXti*). *X^4 0« 
^t<7)az-^D)-y 3 y£>£> 8 tV hf-^ fcSUJ 

1 ) — o^o^-S^yfcRAxfc^LT^jit^ 

v>y a v>y?vv?*mmitZ'£, *xbnyv 
t%-o x^z smwyy? . 

2 ) *x bimfe<r>R*xu*-ls 3 VisB&Afcfi 5 ? 
Sme>7>'?J*T7 J bX**:y . 

3) Un^-v'a >-£l*— ^RA'XD^-yg V 

frlv R^<XC0TKUX^-X/\<7)|jiaitX^§^ 
RfKSM^E Vv^~is3>£WittiLXi±SS!Jr$~&Zb 

4 2t, ¥U*X<DW)flFZrt?. udr-is3>*Wi\ti~ttz 
bblz, VTyJ^XTA*im2'£Z>*Xba>K J . 



*7 *-xrtxTbVx\sisx?\,zu-b-?htbi> 
?O'y?<0ja#JT\ TKUXfiRAx^-:?^ y\,z*§- 

Lt>tih.-m~+r4?)v<?m. j<xxybu-5# u m 

ffl" R/Uayhp-77^y^ R^xiM 9>vtm 
t&LX^ZZb$:mi-tZ>. *<n&. "SfciJL" R^x 
ayb 7 4 yRVRj u;n7^^50S comm 
£j£U TYUXi%$iZi\tirtx4>?7 j,-xa>b 

RAA?a.y?#6[I]B<0 

<r>RrtXT—? 7 4 >\iz&&?h . A^ayhn-7« 

^Kb^yhSr. ^h-f^7x^U3>'huwP 
l/yX^:-b7h«. m *yTV-b m h'vbitm 

^ 7 s — Hy^7x -XV s —* Vz/X9\iZXl 

-b-t&zbzmz. v*-is3y<vm&fri>fflmx'$> 

S^UayhD-7lt 5@l^)^D7;^i^^ 
T ^JtiL" RAxnvho-A^-f y*±m-ZZb 
t±&<. 6IIIS^^^ijV^T7 r --^?rRAx : r-^5 

A'x-f y^7x-X3yhn^ny7;yn7^t:J: 

^7x-xayhn-;Pny7;7D7^ll ±3£L 
fcBrfWcaoT. ^RJB^^fc. ^c:«B§fc*-> 

x^himxfflwztit:WMzm^xR^xzmwc?& 

[0 0 56] 1.5.3 mW^X 
mf& *XRTf*<7)&m b**<l—is3>bZ 9 is 

syzmm^h. rtx\±. *xh^^7x-x^i 

X*xbrtyv*-?\zk->X®mZtih. A*£. r 
- ^ U ^St/r7 h n-;H^ ^ S:^ LX*x b 
ziyv^-fizj y?7jL-xz*t& 0 ztit>cnuiSx 
?*W%<o?jmxrfrx b4y?7 jl-xj^- H^xrtc 

ttJix'<-xt l zlk\i&. *xb3yv*-?iz&^X7 

t:o- b^fxhT-9 £mf&*XT-*j*xizmm- 

h. ifrXbziyVA—ftfm&lrtXziybv—frUiSX 
?tzW&&Zfto%r&. y97*L-XJ\-Y*? 

[0057] 1.5.4 aybu-7&Xf?u-,?ft*k 
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yT^-flfi/XTAOy-te-y hayhn-^te. 2O£0 

-T*X na&vt RimS&fgl* y W U * v b A* f 
Vfc*KW-*. *xbtf±3g?*&*§1^:tt. -T^TCO^ 

mm<v*^u- >> 3 vimm-h . m%m<7> v^yb 

*Mftlhr-^«B!W)y -b */ hXl±? xx*9 ®MMb L 

coigff y -fe y bfl^Xtt? a y ?fl»fcSWS*ufc I / 
otrytaBST*. 

[0 0 58] 2 y r 24 -r mbme^ *t-^ 

UfffilSR^fA, ERCGA^7h^h»y- 
/mtX1ftS7T^;U3U^^«:SiTV^6 (04 3) . 
££"C*±, AAM^T^tAAfcLTJfJVV ft**: 

ft. Cl#L*>tt. »JT7>ffA^^XT*»C «ffl-T 

S/i«)(?3»^c0J5ffl*cfflv^nS. A^^ff^r^t* ft 

i ) mmv-nm^T, Mtm** s tv7-*mk 

aw-A* ft * *y b y x b y r A )VMzmt?h 
z t cot# « a s; <? ? * ? rm*mm^3mt ft . 

yr^^^-b'^ir^xxAcfico^a^v^^ 

<y7Wffi5&£!?-y7HC*«-ft*>y b «JXh7T>f;P 



5) ERCGA^7 by*bsa^y-;u£t&93SLTte 
ffl«:^:i:oT, #*«y byxb7r^;l-Sr. *«$ 

-r zffi&L y r >f /i^t&t ft • 

6) ffim^^T^^li^7r>f;PnV^^S:fflv^. 
&uitv?RVttK®m+v7nmtfLyTJjl>frb. Z 
<0WHB<D*Hftft7 r>f vl^flSixftfijfc^--**: 
JfflffiU iiLtJBv^yr^-f^N-H^xTftlWW 

fto 

£»vvt, AflKfMtfms^y^-bi^y >y7*7a 

mmtzo v >-c ti^-t ft -fe 7 x 3 > (cfc v BWtt-ft . 
[0059] 2.i iafhsgy-r 
■awsy-^tt. x^mMmyrA^mib'tbbLirz 

[0060] 2.1-1 xumtyr-ifrcowft 
*xhED Av-XtSMc J: oTffr£$ixft A^lBff-7 r 
-f/Mi. ^SS&t/CixfeOAai^ey^RI^^IBa 
t. 2KLh^evS:5^W05Jgg!^a:i:ttc. mi 

WLTUft. A*RM-7r>f/Wi. *-A<oJ:-5£\ S 

A*^ff-7r>f;Mi. VT^A^mm^^'r^im 

tt^zb^TZzizotrz, mmmcommb^xi^j: 
^xm%.zk&. iosw^i^s yr^ir^ 

XT-Acoatfctlir^. EDA^fAtiotafiS* 
^^^S^^S^^ A^igH*SJ^V>TflFS$tl 

OT^Mentor Grapl 
rics Quick Sim S*^fit#<?> & . -Wi. #jf0Sfcfc 

• 2 5mTOA^«^W^©m^-b (BU 
F. I NV, AND, OR, NAND,NOR f XOR,XN 
OR) 

•WaH^-b (DEL : T^U>f^; RE S : ffiffi 
§§; NULL :BtttHU) • bvA XT-btii^Thh 
Wito&te&y-h (XFER) 

•iE«-f^^ (latch , v<>9V&&y Vv7y 

0-yrX«REG. ^Qy;§tl^7 l j7r7D7r) 

• ^cqEy-r^-f-X (RAMXiiROM) 
[0061] 2.1.2 SH-SPT-^^t 

V^TS*S^$r. oy7^f77'^7hUXf^ ^^fc 
jt^r. #yT9>fifa>?y^f-yro*-yby^b7T 
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-Fli, RBiCJCbT, fl&oi^-FWttSxvr-w 

■ S*SSl^a- FtiZ^K 'JyfZtiti'Jxh X'h 

• S*®*7)evJi. S^Sglo-FfclSHgLTiaM 

• SIslB&fflli, mmu=>- FKJ:-?T3*Si£iiS. <I 

• ®HMf|m-K£. zaC'J V^Sfifc'J^F+CR 
»■)••&. 

- ®B&8l<Dey£, *— y>'?c9fli8fy*F■^'^::Rw• 
«.. 

Ei4 4 ate. me&m^mm^wisr^ *j o . H4 4 b 
[0062] 2.1.3 ^n-ssy-ro^ai& 

•?-&.Ii:*SWfcLTU£. riTtOgi^i. Mentor G 

raphics ^myT-ifofcm&Lx^h. mtmrnx-h 
h. mt?T4M*. mt&*c?)&g*wmi,zsitLx, 

■4>A?>X (instance) kfatZX-y F V i^LX^ 

s. su-7r-f/i'4><zM yx?yxizmt\tt>tit:m& 
&m?>ft%<7)TA«.? h£^x<om®iffi®x't } &. 

1 ) 3- F k , WH-7 r A )l"£cr)&m*g 

SWTS^t 'J Wx-^flUt+cOfcrv-WUn- FfcSr 



t(get_df i m o d e 1 _t ype). i— if 

tm& Lti z emtmmnwfflz^ ^x cn®m s iF&t 

♦BSfclTi. H«t«fttSrPKS ( ge t_d f i_ 
lchipJM >x.9yx<?>%-*:>\± -. \?yff>*—& 
m<7>. evtcB8-r&ffiS<0#tt2:fflffi-rS (get_d 
f i P i n_i nf o) . iXOtfV^. >*yp^tf^ 
-^«Jt+WU3-FSr, i^^^Ra^t^fcfil^ 
X& ( a 1 loc p r i m a n d p ins) k. fc 

y><*. SAtitJ^-ri.. ) ifcoew. <K<7>Rtr7r 
yxfyx^. iswyf^—yjv ( ne t_t 
able) t. Myva-YiXyffiAyf^zw&x 
a. ^m^L^m&micnt^yun-nznMtm 
m+w*vi8\>t«ift. ftioteN ull t~i~s> . ± 

2) #®&«3<0tfyV:3-F&y y?L. &.T<r>t.o 

fisiw^yy^sn^yxFfc-rs : ^t'Jrtf- 

FJ±: 'id' t icoevco^SiTJtIBlgfc|H<o»^ 
SlffllHF^ k> netjable (idj*< 

eyU-3-FO "ne xt p i n" y y?<s.a 
5. icoev{C*W-$ev^ V^Sr. net_tab 
1 e C i d ) (CAitS. fteoe^. ^^2^^. 
3 ) ®f&»lU3- F SrWTcO J: 3 Kf^ 

^■TS : n e t_t able W&Vy#4 y?l± : El 
BSffiV3-F$:9liTS. Vy?&m^X. 
-FSr. ^y^y^<^m-fh^yiiZW^th. ftm. 
mH- j *-y*zm\^xTY\sxife%.zm zttzx 

gft7 r -f A«f V ^ 7 x |Hlg8^^B9-r Sffl?BSr 

4^i> ( d f i g e t n e t . g e t d f i n e 

t_i nf o) . ZCO®dmiZt5l1&VyU3-V<7)V§ 
mvxh'txD&vyiz^x : lHlSSSiV3-Ft=tg^- 

s. <jc«oe>"\. mrnvxhimtz ■. m&vyza® 
<n\zy\ l zvy9ii*£%>.ywvy-X4y-9'^. net_ 
tab i enmmzftmtz. 
4> ft&**vi!iMt"r-?®mm'TL. m\mmr 

[00631 2.2 rnxmrnzy^-? 

2$£33£^@tt. Mentor Graphics Quick Sim 3&£ig^ 
^UBi^coSsJ^Sr- ERCGA^v F VXb^t&V 

-frtm-snit. *v hvxt-7T4)v*tzmtii2tih 
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LX^Z. Z<V$m^<^M±. f&£E.-oW.mitfci> 

6 . WT^-t#^?lfflWH±«HiWco^ibc7) t C0X'$> 
0, Mentor Graphics ATJiBH^T-f /^iZ^F&tiHe 
ntor Graplics Quick Sim CO*Xhtf®fetZ>£#mm 
fc % Xilinx LCAUiS-yf+vTtmm-tZ&mm 
tSr«ffl-r&. ifcffgBoy-r-^ ni^y^f-yTV^ 

srr a y- ha*^*+T^«§ns i <o t # < oatj 
WF&GLz^&Wi-k. z^y-vzwrntcvsmz^-t 
h y- hnmrnfflTwrnt h . zw-y- h mum** 

(114 5 a) . tattgR^U-zr^O-yT-^ O^'y? 

h ##5Tf & fi*SSR E G £ . ^cOfflT!± 
*Wg|!rlllS8ffl^S!S*TJt h 9 'J TTJj&Xfi 

SStTfltf&tS 7 4 7 TT L7'J >y 77D -y TzxV -y ? 
6. L*>U y-fl^r-b y r-A7j£, 9'3>Y:®8m 
-t=5ri>*>, tMtf^vFHRfllteiftttSiufcl^aA 

yr^art^SISMCjBBfc&h., -eoftbOtcni/'-y^^ 
■y TD 7 'J <y 77 O -y T&ftffl-f « . S _R A Mg#g 

L-f ^-TVW&tf *-7)ltt-r& =y "y-jf AT 
RAM362|sg^£, lfiLhtt'JT 

^8 V 7 h ^XTJi. S R A M Srf dffl "Tfig^lSH-S^ 

* -yf-rS 1 £LbOX_RAMg* 

s_rom (mj*m*w> m&g 
m±. 4 *-^AflJ8*A*#ffi-8-r, ao. romo 

rtSS-*tf7yf^£f«niL.TV^ii:S»#, S_R 
AMt^^fe^TftS. S_ROMS*^^|6fhS5 
UaWEkH»"7vf^-* liilt<OX_ROMg#g 
f&fc3S&-f£. X_ROM«SJajt>f*-7-/PAft« ; r ; 

£7 r 4 /KO/« A&tf t, <?5 S _R O M izftt h 



_ROMrt§£I5l9ai-r2:i:i>fc. c:iif,S*Ah>fy 
^7x-^*i>L-rSthgt[^^yCo-H-fS. »!SA 
tfJTJy-^^-hS:*^--!. S_RAWiPI©fciftflMs*l 
h. LfrL\ ^WiMentor Graphics Quick Sim 

3RtftciiiatT=Sr^. *y^y;Wlftff«otyRtf®^ 
ii, Vfflmi-t%h*> 'inits" *&flU 

x\.*&. iBBn^fi ( oxtii ) -e^s^«^iD»s#tt 

Mim®% "9-vyY" {-tZirh. □y'7?«0) X 
li "VCC" (-«rfct.. n>?.y^<ll ) WEgSfflCSf 
#^tfDMentor Graphics ^0*^-T<i : 

• t\ x. Kmfz<nwm®.t:%m-th. osf < = 

0 = 0S) XJilSF ( = 1=1S) (DttWmth. 

•mm. -tzb-h, las^^ffs^ajTjtytfDosF 

X»±lSF{=«J:oT. ajTjeyg-y^^HXtiVCCtll 

• A7jev«00SFX{ilSFfctJ;-?r. icotvs- 

[ 0 0 6 4 ] * y ^'-t-zHSH-gpofflTJ ev(ia-<ro®$ 
<7>Y=747*WML. is$a.U-9{,z£r>xmilLZ1z& 

-<r>b # H :/<08£ «fc 3 C^S-^JtS 

^)mmA--TV^\y9 9k. Lxm^tt^ Z 

"y^f-v-H • r^r ossis (i45b) 
o^^^-cftSffiTjas^i^-ryxs .y ^r&o . 

tc-f *-7*;P§n^rttntrs XFE RiS2|£S5g«iU7Jtr 
Vti:H5-f 7-£*3-f, ffiOXFERaJTJ^aVP^ 
x^fciZ^^^, "h7-f^f-h" ®S8fflS:^B^S 

(045c). ztit>0)imcoi-<<xi&. m*mmm 

SKOoy-y^lSlSSfflKSaaStl.?.. ^iOHentor Graph 
ics cn^ra : 

■ UjLhOXFERJfcTiSirF^lHlSSSI^SSI^it* 1 
X-Z&fiK m<?MiJj®?&ig:mt&ZkliX'Z*\ l \ M 
ftbLXli, A^ev^^yh'XJiVCCiniSSPfcS 
^LTV>SRES (JSfiiS) ^g^-r&itfc-C^S. 
XFE RrfM ^— y/PStl^V^. S8l«ffi«0>f y 
7ffl-t'nrj>'?. VCCC«KS*utRES?rSSL=Sr 
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ny7^1U^. 1J;93K<0XFE 

• oc/OEffi^(sz/zs) a. PWW>K9-f 

Mk«rO, RES*i«LTV**jWf5***ai/c 
0E[sl»fflttn-£:3:S, 

• RZ. ZR. RSS. SRXI±ZZatfjK5>f7*W 
S:-f3r*>^>. 1 J: 0^<^bD>'/ (strong) „ X 

h*>rax/Bom* 1 *9*<*>8BKSk xfers, 

^bD^ XFER&tfSZ, XFERS^ZS, 

aasassr*L-ci^szx«izs % xhoy^^nr 
sszxtizs. sz&zst*5. 

[0065] Mentor Graphics *X h&tfXilinx LC 

1 ) ^^h«£tll*S^LCAS*SS^ 

J8^t8 ( c o n v e r t s__t o_x ) 0 ftXhtflft 

^-f ±xfr7)Mentor Graph icsQuick Sim 

**fWMl*. LCA^fSl*!^! Xilinx.x 
nfffc»*»6]«*K ' X_' TW < ?X£fflVvt*-A 
#fW£*l£* #&*gJSSli: : S__I NVco*£\ X_ 
iNvtast, ev<o*-A£BJ&;t£u S_BUS 

X_BUSfcWJlA. ey^-^Srg^i. 
S. S_REStf)*g£\ X_BUF. RRF^-fT/fcB 

S_DEL<0%g\ I 

N&OUTEBW!S*t^*. S A ND, S NAN 

D. S_OR. S_NOR N S_XOR s S_XNOR 

C0m£ ^ X AN D „ X_NAND > -X_OR > X_N 

OR. XXOR. X_XORfcSm*_. tf>^-A$:I 

{2 5m^$V^ X7~)S_RE 

h. S_LATCH?)*&3\ X D L A T"CIBft;L „ tT 

>-*-A£M&;L&. S_XFER^ mz£W 
y^-AZmzt-cmLXteK. S_NULL<0*§£\ 
tf^-^Srxli-h-t^o S_RAMX<iS_ROM 

2)t0lSftt^(get_init) . ^^Ul^lg 
ft^x-^«J§*^200[ol^^y 3 S:tOTJ) 

C" (Dy7^fil) T**. #0SSaiti : SKHHcoa 

^OSF-CS>&^i:^iST#^V^, iJC^lHlBffl 

S&^\ «^)H«II^. 0Kfflc7)1g]^1i^iSF-ej> 



^. »a«Jt>tt: t>-(7^n^^oSF^0%^tZ 
11. gndafSH^, «^tt^i^OSFTJ>^ChS:S 

te. zco&wmz gnd ms&ffit Komsm 
tt. ummtm^* mmvz smutted 

tf>-6O^#tt^OSF-C*0> flo£tf>|ffl» 
»#snd0»8IT*V>»^ try*0IMIto>fcflJO« 
U gndEl^tcSS^S. ey<o^f$tt#isF 
-cftO. aoccos»ffl^vcciii»«iT*i^', e 

y*BW**>fcflJ»)llU VCCEBBW=«IW6. & 

V**XFER«R9*<. #^®Ste:SW}try#K 
yJ7SS % RR. SZXteZS£*rLTVV5:^%£. 
&<otf>"^ a^try^RZ. zr. rs, SRXiiZ 

So aiAt^S_XFERt*S^: E0 (>f*- 
-M"*. E0ey^Wt^«*, BUFSrft 

T7-f H AN DSJf h H xrr— Ymm&tfztih 

<0K94^S»MU (wired- nets) 0 #®g& 

ffl(4:eyvn-K*. Uxh^Aix^o X F E Rtfci 
A^t^&t^non-XFERai^exSrai. 
S, itl^ioe^i:. Xhuy? (strong) a*-?^* 
f>fr (resistive) ^rSZ (^-rvnU^^) Xte 

zs (^-ryx^.^) -c*S- xwyrtt-fh 
xi±v^^ymm^L^m-(oiti^ycr^. <% 
commm^. i vxkjnwx ? zimt -t^x 

(nisisXPi^ 'VCC (7jUTv7) X(i 'gro 
und' ( y ) cot LT V ^ & 

X^^T*0. -f^'yh (exit) -TS : liO^^T 
Xhoy/, 1 £*)±%%UzSX?. XFERai^Xh 
XFERRt/SZ, XFERXt/ZS, Vi?X 
^^LTV^V^SZXIiZS. XhaymtSS 
ZXdZS. SZiSlt/ZS. UhD^flOll/yX 

Jfj-hts. i ±9*££sz?)i§£: <*-ry 

7-ft-HAND)#lBAty{i:: l^^^. 
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ffi* t y tfT)VT v ZZt £5H2 L . Z 
^F^mhoy^l, X-INVJMU 

(t. OR/NORy-h^ffl^t, fflS»J:ot^ 

mazmm-z. oj;9£<^xferro!^***s 

-T^y^O-" ) #S — XFERfi : AND 10$: 
Mf|,XFER E0 (XteENA ) &IXAND 
I l£«fj£-f&XFERl 0£J8\,vc. S-XFER^ 
X-ANDC^tS. &CDS-XFER>\. ffig*>V 

j:0^«oxFERS*f*io. r/pr*yro*§£-: 

( h^^fXx— b tt 70-f^/M" ) HI<7>S- 
XFERS#gfjtcDi§£-: N AND 1 0 XF 
ER E0 (X(iENA)aiXNANDl ltrtit&tZ 
XFERlOSrffiWC, S-XFER^X-NANDl: 
SHftUKK-T*. U^<^)S-XFERi*Si 
:#S-XFER(i: AND 1 0 SrflMW* X F 
ER E0 (XiiENA) at^ANDl l^r^-r^X 
FERlO^fflV^T, S-XFER£X-ANDfc:^tfc 

u rk-ts. scos-xer^ 

Xx~h085«i:L-C^aftSt> OR/NOR^-h* 

5) ^wmmzttzy-hisiMfflzm^x. lca 
^^l>y- J: 0 < <n 

§*SS<0A:ft^£1iLTU£ o (wide-ga 
tes)*^*g*{i : -ec^y- hRV c AJlt&¥'tf i 5 J: 0 t> 
2 5WTTS>^%& (XCSOOOn^^^^yrSrffl 

h<7*g.*li:: (ANDi^liNAND^-yi/t/l/f^ 



LCA^^^Ttid^ES't^. XO000^U-X 

li. ey^WLTV^hl^V^tC^b^^ gift*, 
(f 1 o P s_for_3K), 

&D LATXfiD E F T"2>£*§^ : ttyttttt* t 
tblZimt. SDRt/RDftfoMWr-hZitLX. 
m&XimiSffitofc 'ground' X\i 'VCC T 
WA>S-fx7^«<:^:J:oT, SD&tfRD**g 
(CU~T;fcSa^d*>£jLa5l\ ***»»#DLAT 

: y-h<7)®mmwzm&. &m%matiz 

-rU-h^S. *S*S^DLAT-C5:<. DEFT 
hh®&: SD&mzn-<7)Wr&^ SDtJHWfteX- 
DEF£fflj5gU Ztltmttth. SD*«n-T*<* 

rd^c?-^, xftwt-mf&^mrf-fc X - I NV 

fcfflWCX-DEF*i»SU £*1«S«U X-DE 
FcORDtr^ SDQIBS«ZS8rt&. SDtfStCO 
-•CI«:V^«* % 6ffl^03-A^NAND^2INV 

co^mmizma^. ttl7474 tuac t-yhawj 

7) S-RAM&tfS-ROM*:.. X-RAM&tXX- 
MXteS-ROMT* ^OA>( h (height) 

(tg*ISi^*y«j£te: S-RAM/ROMMh 
S-RAM/ROM<9flI£^SM^»Jtf) 

«:(x-ram^) 2m^x^m L ^m^xw^ 
m&*"i*-7n'X'hh. 2mx-hffi?ift^x % 

Ma3L^^-r^<07t:^ANDy-h$:««^S : C 
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S-RAMU-M •fjl'VSih. ifcOfr^. ?y'a 
-;KO«4Tfc-5V^T. :*3 5Ali:X-RAM/RO 
M3»48R»m-re t 4> £*?>flll£3:ie«t& . X 

&te«-*-i>. x-RAM/ROMcosgajt&i^sa^ 
co^^kizit, s - r amco-t y^Sig?) 

X-RAM/ROMCOTKUXtTyfc, iOffijf 
-^TKWXlIlS&ISK&gE-fS. X- RAM/ROM 

S^-TS. ifcO^K. ftcOfr^. ^'jyf/WS-RA 
M/ROMS^P^Sr^'J-h-fS. tf:<Og*g^v. 
[00 6 6] 2.3 rt-TJi/B-f 

ur^-ffA-H^xriii-^ h-at^-y^-'y r-<o 

®S*>^-5TV^. -r=5r*>-*3» tf-FJilt S^-yT* 

&i.&3rT-&a. #o^7m, a.- -y vm^muv^ 

1 ) &m*mmZ. #«y?X, tf-FfttXoi'y^.y 
2) az 7 1- (<K>y?.X, #-HXIiDy-;?t7 7) 

3 ) Jl-v K^>IS#rtT*fil'(ttCfflV^^Dy-y J7<7) 
[0067] 2.3. 1 ttSMtdfifc 

c <r Titt w s nmrnwcnmi , -a y b <c ut> 

>y ^S^^S:^*S-ti-*ra-feX(cS^< tW* 

JEi-SK#TJ)l>. S?IETn*^tt. HXTKH^xmi 
f fflMS&SCliSrfto Palesko JltfAkers <Ty®&<?M. 
?Xfcfr£(Chet A. Palesko, Lex A. Akers, "Logic Pa 
rtitioning for Mininizing GateArrays" , IEEE Trans, 
CAD, N0.2. pp. 117 —121, April 19B3)tS^V\fV% 



H (seed) ?5.X:y-S-SIRU irlSr'je-h 

[0068] 2.3.2 ^ffiJSraHE 
^•tiW^ <yX9ff)i) -y MsIB^WSb^^ J: -5 ic^fc 

? 9 * ? (DftMUzmth t y r- 
ElS&SiT**}. lJ:0#<^SSB8S-?5X^wrtlBltl6 
ftat^a^-yhigSSWfc^S. KIllSSIBa. 

i:, 3iiO0KfflS, M&t/Eiz£~,xmmZtl*:5m 

7A?WzWmitZLZo%Zfr : S:7jiLX\^. 9v 

BiiffiBi^^tt. m-#>y}-®mmtm®&mk<omx' 
$>h. ■ 

Ji. Palesko andAkers (r^mt^mthS^m^m^: 

iux-rx-yyaigzif) so«*&: CfJ^cD = c- 

(^5^^*-yh«0^^) *100)+100 + CS* 

-y MStA ? ^f«.^, jSi^iOSJSU 1 0 
OtefcSrO. lOOAijDi.^ * yhSr^S*^ 
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c, v>&comz*:y&/*> y h&itcoitizmz&z. t 

sitt«to. tymMrnxohmmiz-tz. zoz. 
tit. imE.imm%ffltT-t>z. 

i?3X9i]~, heo3Efc) >0<DHte : CfMU = 
(CIO* (£2fsg*«0irv»> i / C^^W^b 

<03JHt:i ) + cs*S*tf>ey&) 
(?y*9iiv Ycrygft.) * 1000} +100+ 
[00693 2.3.3 ?5X^<« 

izmi-tz i<— Hffigk ur oa»is:*^-r. t 
&miz%mizmigiiih.x ^imcomzmmimfrz z t 

m&t *>. ^*>iEB£iftM-&vvi§£, m\>?m%m*m 

xi><7)ws : ^- vm*mmt Lxmrn-z. &i>Gm% 
m#gm<v§-«*77A?#i,zm$!)Zitti&. ffl&afi. 

t:m*m;bm-<r>®8&miztmz>t:>Z&r&m*g 

wawKflHiw*. $xr>m*mmimmz 
■mztmLx^z. m&mi. vyx^Mznm** 

**!&8l]-fS. L*»U S2|sS*tJ:oT. #-y MUS&JB 
tt, ^LUft&nUtu. ^^Sittft>3#i.. Pa 
lesko and Akers <Tyfim<Z£ httW&m<nWfr\zm$h 

£7 : 5X?WZ&®2ithZttfT£&tf. mmffiw. 
&m<?>m;t:mz.Zi§r&l l zlim#m%;Z 9 
MZitZZbUT-ZZW ZZTmMLKjm&. JUT 
<0&iZti\'>XlSC&-tZ>. -TZii-h : (marker) <T> 



■y?-fS. 9vx?i) ••/ hSSSfflWgfcJte-- y h^ffc*: 

*Qw^fflag&8ftjaToj©£, ^iss-. ffi2&&a< 
tmzn-r. m&wmtfmw£m*imt%z±x'im 

mrnfrtl%\\ ^•/K?-/^. sK-y^xXttsK- 
K> £tr:/JL^.-y h (^y^X, tf-N'XJiLf-yr) 

#+/l^ 7X^36*S^W^$:ff»i--5 1 1 1. tciatg 
fS. iSIS^^^^coaSr-fofc-rs. (?7^m 

m&i]*7v*\z&m-h. a??*?*-/}-®® 
m < i&kttwmms.) move (.mm, 

m 2 twettmsmft*) vm&, move mm* 

*7>9} =NOT OK^V-^-fS. 

move C^Sl^^V^) =NOT OK^, mo 

ve vm*+7v-?i izmtzixtimmmzfyx* 

s. xaw-h's.. limfyx?'^. m.-ftitmra-t 
xi±. •r^xcom^mmimmi: <9vx? wzmmt 
htxx\tf<x<r>9 7X?t)<-&k%ztxigi% . r 

iziwovyxfizftmcth. zffm-. 

Cfc^n V y = >y ^ XRtAfk^ffl5S«! 

SS] = CiK-y^^OY-Z^D 

C*ycoi/-y?§*D = C^-FXlflft*ffi£Stm 

S:fflV>TV^. »:<0-i<y^X^7X^. 
X^{± : ^-KU y, s;Utf5L^-yr^<?3Eirfl:, -ttcto 
«-Lf--yr4ftHicD^9X^t=#*Hk-rS. c«o 

IK: 

CS^Ox'-y^SSD = CL^-yTatlf«^«S«^ 
fi3 = CLf-yr^L-X^?^] 

[0 070] 2.3.4 SJt^l?S# 
Zffyimkzm^ £>*LS S^cn y -y 9 SfiwEBf^O&Jg 
li. fiEffl-rSD^-y^f-yT^tttctSffLTV^. Xi 
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kit. «l^tg^arD-y^(CLB) &&&IZLX 

y- hav7 y »/ 77 a -y rmm . < wm&z 
c l b <nw&i,z3m*hi8&. cLKiftrntatitzm 

3|tgSg2:U Ov-y?$Se7)|&#f±LCA*?>CLBCD 
»fcg-?wtv>|>. ^S>KbltffclSlhgBiCLB(OJgJSt 

Tn^-y^moRBIWi, LCAfcJS-g-r^^-ho 
mzm~3^x^&. 

[00711 2.3.5 yr^-fi^KiHfc 
&fc*N-& 3 ■f-V-K* K/* -/Toir->- 

»t^y?X£Mr>TFU-;vf *-y 
h^rMSV^Ji, i'^. fcij If 4 ®8&ffl£ bU-X 

* y ? hvf - »/ 7mimm<m&kim.< l z&r$ 

*y J-yxh^-^-fS. dWi-JtLT, ffiS 

?pgmv. L^-yra^o^N'-^-yrfcao-cnis 
^oi/>y^^t*lfSK^-(lrfs ! e®{±*<. SHfcS 

* ^flfcEJBifil £ m t h + -y 7* £ Mfrf « & & fc* 

[00721 2.4 ^^mxf^ y^atrtas&ffi 
y r5 4 if * >y h y ^.t- -f v^&tffflssa^ta^-r 

•Mi, A^iStf-CIEfC, yr^lf-'N-F'^TiSrflt 
fifc-fSOfcrfflnS. yr5-Yif^XT-A*<^S-ni/>y^ 

* -y r&tf? N'-f- y rfcK-f S * >y h 'J F 7 r 
■ilVimSL-thZ.bi:&fib LTWg,. ZWXolzLX 



•i. byjxr-h mszmcomny- b izm-tix^- b 
^>mi &®smmzmmzti&. 

: .tO^K^n^-y^f-yT^S-aSHISaffi 
^ffl5S«i**>yhy^h-r6. #*>yMS!K«H«fk:. 
^T^Of- yrtfc-^&iWigKfflcO-r^TOfflSSg! 

umy-bizmt&XT—b^yb^mta-ti. z.<n7 
t^m&z&fcth. z<n7n*.xmms.4m<r>xf— 

-J<$EStt&iJ>&aiL.X^Z>bV- (tree) 
S. 

b : ;dx;<- f-yr<y>&ffl<7)lalSSifflSrffl5 

Xf-y'3 c : dCOm^K^ffiS^-r-S^oX/N-f- 
*y:r<og£$rja£jgiR-f&. 

d : a<OS!R&lXhy-flBgt^§, A y 
7 t ai^Jnac^- MERITS F F £ o .y ? 

Rt/9Xl^<i-^-y7^'/ b \)X b7T4 MCMffif 6 
ClifcioT. ffiSg|f£*-yhy*l^-6. 

MZffi&LXm. 

[00731 2.4.1 is^frtcmm&XfbvJX 

T-bmv&mnm.ws&m 

i^y7)v^mm\t. m-<r)b?-i'<co*tt-r?>®m 

mx-bz. Y?4rt**?thv-xLi-y7\i±. 

mm<n±jT^ftfr-?x-r / <x0>uis-rtizRA,x'\.-> 
h 9 oxA'-f v7\,zs&th. isis-^zmmthtz 
nbwxzmmoTxtztofrtx&mL, -t^xn&m 
Lf-yr$rK»fs. H4 7ii, ^y7/^mmm<om 
wmsmLXH*). pmiiz-o^xitaTtrnw-rh. 

h^-fXx-hSKfflli. 2£Lttf>b9-'f.x-r-K 
-rynl/? ?Xl±*-7>J^ S ■yrS'F^-f AKJ;-?T 

Jt^CfcV^TW. 2lilt«0F54/N* (tfJ^je>) Sr*^- 

^m^St:K9'f>'^^tT#fe*tS 1»AND 

■7D-f y^a-" @S&$B£: . 1 <lfeLtOlll«OR 

y- h t a n d y- h tc i oiasi-s i t T-^K-rs . 
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mz&mtt&. YUJ^n^x*. mmmmmnx 

ft (Z-X. X-YRXS/XteY-Z) fcL 
HS«. 

[00741 2.4.2 ^-$7/ 

«m«DimRtt. fining y^y 7*7 

7rXl^nXA-f.yr I/OA'y7rt I/Ot 

HfcBWLTV^tf, U*F:7r 

fflV^ fifflSRSilfcEIBIII* 'ENABL 

E' Py' 7 ^f7r6*>^§tSA* 

'ENABLE-D-6 ' 

mnisismmT&z. £OL^77*cp£-o<DF^>fA 



X. Y. Zf77: llWWA'F (child) b7-i 
>**SW«»*\ f-^^F^^Aa^^raWje 

*4)V F^oas^v tvyrAJjt y T* h . 

'N__R' : 

zcommi^v-^i^TtiMzmfh^ 

X, Y, Zf 7 7 : i<Of77«i^y^tl^ 

-t*X*>* v 7 : JR*»fetf>A*^ 77rlil*ex 
'N_R_c' : 

X, Y, Z?-y7: ^^-f;UK^Oai^< y7Ta5*e 
yT*>£* ilt 'c' 12. fA"f/^'^f77t>A' 

'N__P' : 

■T^T^f* 77 : ^^A^^^r^A^y, 
< N_D* : 

-r^T^f- 77 : S^aj^^/^rOtBTje^. 
'N_D_c' : 

X, Y, Zf77: f-^>f;l/H*»^aj*^y7T^a3 
^tr>-. ££"C 'c' lift-f^hW77t^* 

So 

4 N-P' :t^Wf77 

'N-D' :t^TOty7 
«^aja'<v7r*DB«Jtry. 

'N-D-c' : X, Y, Zfy7 
f-Y^;PH^^A*^77rOA73tfv. 

'N_OR_i' : 

Lf77: 1 ^&<<n*y4*il,**y7\izmmzi% 

X, Y. Zf77: 1 J:9£<O^W;^FF5<'f;^*£ 
i&^t f-W ^ F F ^ rtfrt><n?JV* y 7 r LB 

^TCO^ 77 : JOgy'-FA^ffiT, 
[0075] 2.4.3 Xf»y'l : nS^?**S« 

Xf-Myhll iSffSx-^flBI 
*coi-/<r coo 7 ^ S^^^ft s o y ^ ^ y 7 
^-ybU^b^r^^tcasaiStiSo £*gfg£&«L 
T^*BMPlO*-5y^*fflrV iaTOXf—^3d 
<7)ffl5g^ ^7 7t £JBV ^ft & $ y ^fc --gc£ -£ 

®«8Pcoy-^Sr^-coi&^77*^iafts« 
A^ey^::ii^o*:*coi°iR«l^--A^^'r 

LxmzMxh*). ^7h0B«<3OL^77$risarrs 
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%t*h. a* try sr vzrnmn?- h tcggj 

[0 0 76] 2.4.4 At—*J2 : ui?y9 + y7M 

- h 0KfflcoJnS^- F £Kf- ^Xx- h^< > F £ , # 
EffiMMWCaSfflT*. J^L£ll]&8*i*-A<o^£ffl 
v*TA*OT*WW-*. m*WHi**?)HWII*- 

*«»*-*. mssffl^ "7P-f^^w n 

[00771 2.4.5 :#^MBMMHE 
««g0^5^2Stt^^ *y Ml Xr- >^ 

i i o * < oi&Ji* -/ t m~> t v ^ * tusssi 

DRHR) *>fflHSgiS£* 7h^h«, #-y MDSSffl 

[00781 2.4.5.1 *x-^3a :fflS«gih 

-l$W*Fy-T-*^£«j£U ffiSMTD^X 

Hfc**^M«-*L*y:rfc. ffi5l£g?£IMWW- 
*X, YRVZT>y7b. *«0tiSEMMtmfr*Jict 

^2V^ Xfy/ x-y;n°x 



f^rtyA': stf~Fawr?u»»aL<9-<y7\ #<y?X 
^V^-fft*^5K- FXte? v 9V)\v?1Xipnirs<y 7 X, 
WIliNULL, 

D&tXR^VF : £ay~FWtXfc«]U:3*l*F 
94 (D) K|fl/M (R) ?)&*?£>*. ^fflfi 

D&lXR^X: (^frL-X, X-YX<2Y-Z;\-XTft] 



±0. l/y-A*«H. aJWBiNULL-C**. 
h^rtA : £^y-FOTfftfc+-*T*>F94><fcJl 

**jn»y-F*«LTvv&»£, x^em-*. en 

*. «gB4M»'C&«. 
H^^R^y^^Wtcrv^v^. 

- F ( root node ) li^XV F U XZ^f-OCO® 1 U 
<*y-K**LTH*. HBIPIsWHfcK-HfaLC-C 
v^v^%&, 81 1 u^y-H<±^x>-hy2SlWt- 
ocom2K;Uy-K^LT^*. ESMBtf^SOL 
^rfc&X/evv5rV**&£, DIMHUt. fflSS^co^ 
FU— MTLTvvfcv*. ^-rr> 3 tWo 
T«STfe*lfc«*«*^)D4r-S/9yfc«-o-C. Sit 

»r-^fKS*coiii»»B*a^LM;-&flijS'r*. 0 

*. #X**:7V— Ffcfcwc, F94 ^MFl/CV** 
Lf- v rwaav^^w?**LTv^*3RSr*^yh 

ft6v***aBf *• Hflto:. #Yf-/rfc:43V^r. IS 

V^xMWfCVi*. ?nxs<HklJteJBvvcvi*fc 

b°tZ>Zbi>X'*&. ;n^A-f 7 7^t'f 
/UHf"vriHfc:U^^<«r*LTV^*«A. ^nXA- 

<^ri^F^yra>&sfi-r*. l*»u vgm^tca 

UH-yrfcL ScOiMf77@M<iWJ:0 
Tfltof-v ?»»&&*. i^i^ct&^t, ?ox 

cO^-Wil/^-A^ ^y h £*?ol;:-fe 7h«» 
[00791 2.4.5.2 ^f-y3b : 

#Yf - y F OH-COX^- y TZmm LX V ^* 
fflSSMSilfeX. Y»tfZfy7<:J:->THB 

Sr^-r*. ur^^-ys/^A^iranfcfcv^fci. 

#^«y^X^(cHli8Strv^*. Zf-yT-SrfflV^Y- 
Z^X$rWT*8fflcOYf--yrfc. frsK-Ffclflftf? 
T^*. #Yf-/7S:fflv^X-Ym$:tt§6 4l 
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tiX^Z. ^commit. o£l{I^J§<0*£gjRU HJB 
^^193^^^*^^?)^. Lf-yTkX^yTcoJ; 

XT-^MzVAV^h. L-XM'Xx-7VMi. S^X 

loO'hfcWLT^S. #^y?x4^#tf--Ktel2:L 
-X^n^A-fclg^ *;nx/s-Wi s -ffl^L 
^•yr^X^^r^^-r^^$rift(tS^ £<7)J;? 
(CLT, L~X^-Xx-^/Ni5fl^a$:^rLTV^ 

7*D CXf-yTD C^x} I^BtdLT. X-Y 

^Uf-y;k tir^^XY (^7^^) C#-K) 
(Y^r) c^x] £ % y-z/sxt—7Vk -r*fc 

(free) " X<± U 3-~XY (used) w 
^y>'J^f7r>f /UtiS* ZtitzAjlXlt&Jj I /O 

>^x£*hrs 7 >J -3r^X;fr *7 > b ffi-T* £ k £ J: 
a:Zf-»yrfccoi5Ic7)Y-Z^^Ho^T#i.&, BBS? 
tfy? achy? y7-lzmt&Y -Zs* At— 7^(07 

K±COX^*yra:#»y^ < X+<OY^^rfc<?)H<OX-Y 

*$wc. .r^ffl^c^'y^xcoY^-yr&^o^- 

KOXf- y TfcBW"* X - YvUf-^^7 y — >>\* 
x<^£;$'>>'^Li^«^S. M3&mz. #-K±*> 

Lf« ^y rjSW/Xf-y 7°^^ L - X/\'X ^O^T#^ . 

<7)*^Lf*«yrs.r/^^'K- Hcox^y rtc^rs l- 

U £<oro*x£&<OjaicSItf>£, ffiS 
[0080] 2.4. 5.3 Xt— x3c :Jflc7)^R 



J*A:YZ YZ XY XY LX LX LX 

SiA : 4 4 4 3 1 3 4 

*&B : 3 3 3 3 3 3 3 
fflAte. ( 2 3**2 1) tHrl/CViftJf. 

lffl^Lf-yr-X^yT#*>£<7)L-X^X£ 

4ik»«rv\ ftl^cOSS, 
*£^LT^&ffl£StR-f&. (milUK^^i:) 

h7>f xf- h m«HWtCOV^T«©tS:aD^ &*§ 
^Jtfeflfltefc:. 'J?*<bi>2®<7)7 

-f (-r**>%, L-xAxf^^xf7ry- 

[008 1 ] 2.4.5.4 Xf-y3d : 

*7hi;xf^y/ 

vhVxh7T<U\s\mib~t&Zbl t zj:~>X. fflSSSBS 
H7h'JXW, dcJO^t^. ^-f 
n ^.y^^.yr^-pv^rfTVv -e^. x. 
>v71iZ^XfT? . #f-y r^ffi5S^^r6ltt$r. 

5^co^*«y 7 7 Ai^mmwcn tr^xr- h> v n 

Sr^ yhUxh77>f;W3^ai'rSCi:^J:oT. 

huxh-r^. *^>f;UF^-yr€rJiB#(C«litr^- 
h U -ifiZ »y 7-S IgfflS -^-C V \h i k Sr ^ LT V 

**4)VY+y~r<nYH >^^L\,X\^hW 
t>^SfflV\ A^77r5:^7h , JXht$, <T*> 

^nisifm^-Mmiz^y h vxbztihisug-y-h 

X\^ZbZvV-tfi7jkLX^&i&&. ^>f;PHf*v 
7<n\sis-rt*ffl&Lx\^vy+>rtimvc. as* 
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*0)+*<tiU}ttt*tzii')3><C>]*?4s<t:B e * m X 

y 4 ^fcOT*»SS»« kit fcfU 

[0082] 2.4.6 *S«WRtX*»y h'JXf^ 

v V7WSr* y b Hftffl : HttMtt 1 »> P 9 4 

b 5 4 Xf- b m®9m : SB»&« lfl J: 0 # < tf> H 5 

b ^ «f Xt— b # y b HWHR : HKSItf lfltt 0 ^ < CO 
K?4'<**U ^S?*£^»OL^yr*K§Mt 
*. 

A£^LTv^L^yrrs>£« h^>f^-MUK« 
Tli, V-~x\ih*T*xh (top-aiost) anSiy-bS: 

tmtz&nz vycvmmv x b««« znmtty? 

Lf-y 7*C0* *y h , JXh7T y f /^^-ryfS ♦ 



^yb£7r>f;u«£ai-f&. 
-0***£li« HIM "N" 

mtZA^-h*y *ox%\*®&iz 
ii. HWH 'N_R' lz&lt&AlivyxT-h*y 

ftj)\zy<7>m& : zcotiiJivy<7)j yir*v?x± 

i'n* ^tv^^^m^ b?4*^bHe«M 

O^(c(i0»ffl 'N_OR_ P ' cOfcTXcJg^Sraj 
b^Xr—btf-y blllBSfcO*^: CDLf-y 

£\ HMH 'n-or-p' tt>\em&)tit. 
^t--^2 i+Kxcomm&mtmy-uzi&jkZft 

>i>&*-7 a yZiix^%\*®&i,zi^ ZLtii*-7y? 
sa^^bi-a, 

4 i ' A^y-b^M^X^-b^VbSriliaj^ : 

ztnmmffi '70-f^^W' tr***^wiN 

- i co-t^Tco j tout) UlKffl 'N_OR_j 1 \,Z 

tj^^aj-rk k i> t. *i~^x<7)j? v hmmmmy- 

T^xP^vb^r tt 7U-" icfS. #*^b0Hffl 

(^vr^xjib^-f^x-b) tt:PS»<om#-c^«/ 
kt>c ^^i«»<oKHrt-cst)**^»-#a^[g» 

^f-y3A : b»J-<0»j£ 

^#aS^tr^ (rtb*>F : 74t'<y?' (driving) ) 
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77y-HtNULLkt*. IMMIi* 
-K±«CffttLTV^. ) « — ?OTf >yr/-K^ 

7\ f^Yf-yr, ^COaZf-yr: .TCOU^Ufcfc 
R= CR^^Vh^n*C5:V^^-f/PKy-FOit] 

^^y-HSrR=o^-fe'yb-r^ 0 -rcoy-FSrV-x 

yT^A (top sum) " 77^«{:-fe7m. tfOT 

F^. tfwu^/U'v 

L-X/tXtf^F : #Lf-^rcOSfiJ^T 
<0#-y?XcO:HU (■fe'a'ClifcVO Y-Z/tXtf^F 

y -^x*>$c£# t>v h-r* . 

YZ (^<0#7^X) CK^fflD O'XD 

U jaoD>0AtXR>0T&^^. ZtotfvfA*) 

/txtt "irriu" rft*. H7-f^i/^- 

Cl<Offl«-^0Bffl2:«K"CS=S:v^. JH±£I5rf-a« 

spRTfttu <x<vmzm>z>. mgrc« 

d<OI«JK»i(z. D£-<9tf- KO»ftKtf-C 

F^/K-tforftv^) X-Y^x#^:xF£*tf> 
££KLT;B<. 2tUL^-F$rlS«tTV^^:# 

XY C^tf'y^x;) C^tf-FJ C:o-fe7h] 
C^x) 

ZWAifi U ?7)V Vt> Oao/*X#2104*5:^ 
3\ Xte. ^x£a*tT^$:vtfa^\ CO^ii^coE^ 



Str. iEt*^: F-*;WSr. «r<D#-F<0X- 
YW«>yH: LT-fe-y-T^o *Lf7rii:/U 

LX(^7^] CC^?K-F) C-IOLf-yT] 

<r<z>/\-xa* "^V/i/* T£> 0 „ flo^x**2 J: 0*Kt» 
#g\ XfcL 'txtRtfTV**^*^ CIO 

f7r^L-x^^yhkL-c-b-yti>* 

&tf>*y?X'\<$:<Ojg^ 

xa^F^+fr&fbfcofc^fcJiaM*. «wcoa. a 

-r^ro§/F/tx^^>-Fo+*^^ 
^x#*>-Fo*fi^T*»*'*-*. -i^it, 

(XliUy-^) /tX«:»SXfcHI*^*fctf>fc: : 
1 ) »J -IM y F . 

2) fl^^fl^XcOT-^^^yFS'V-^'r 

a, 

3) £<oy~FV)F^>fA (Xttl'S'-'*) ^XtVA' 

i) 2icoy-W7rtwWffltw^^, c 

L4-X5, XtiBoard3-Y7c0j:3^^X) ^^ij 

■r*. f7 7, ;ua^utyAMi, i/oey 

7t (ASTj) ^^Srifi-f^fc:: 
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1 ) J*X+yrt&Z0>S-Yi>*t>fth. Xte, **<i)V 
/UFy-F*4>»£. F5-f rtJUtUio—Mx+yrt 
2) Jix+yrtiitbiz* c^77roi/oeyt 

X. Z-<nJ-Y^-;~T<r>*-, hUxh7r-f;Hc. g# 

ffi<7)*-2»*nh. #/yNULLI^/UO§SlL?- y 
7\ f^gXfvr, Y*vTRXSZ*v7£.&\,\X : 

mtx^^m^^t. zns-w^v-nzmth* 
\tzx:hh^i z<DS-Y<r>T&co&+'c<< /uy s~ 

\*\±:**7>9 'i' £-fcfofcMr *yF-r&„ f-W/l'F 
cOD>OTfcl»J§^: <**4/UF4:U:F^<"C* 
^l^y-K<7)D=l"CJ>&*&: 'N^D^c 

D>lt'W*&: 'N_D_c' 'N_OR_ 

7T\iZWK*\£t. ZCOm. +*4)VYis—Y<r>Vis- 
f-*4/UF^1^w^xtflyiI-r&. tfOTf-W 

^ NOR-C£>£« * 3 ORTi><g>, 
a&m. (0^i -l<7>i^T<Oj£tt^S) *N_0 

(i F 9 4 > h) YylrtrtxZmk-thtth^ 

is-j^Aznxm&?hbbi>iz.&m?&. 'n_ 

P' frt> *N_R* ^A^^y^T^fc^S-Jfrt- 



^ 0 aol/^lA. hSffi^. t^t^ot- 

[0083] 2.4.7 2 WcOHIKfli 
^4 7ali. 'BX' fc^S. x^HlJg&fflcO^U 

-£/3a(Cj:oT»«;$ix^ffiS«)KhU-$:> 04 7 

Ftt##-F±OX*yr^«LT*5 9, i&vtXJ 
-FttYf-^:rfc:*«6l/0>*. Z*-y;m, iOHB 

^hMZbw&zmfc^hMzm*Lx& ] o . ztM. 

D=o-cj>^-^^}fcE^^. zom&te. S-YtfZ 
^msssKoy-^y-h-cft 1 ), teoy-FfctiSSro 

#-F2*>y-Ftc*ttvcii, -e^R^^M^SflW^ 
^1-C*>0. L4<?9Ui'->K£;fr^>'F~f£. V-x^ 
M&.X'$>&t:#>, RXVybtf-evlz-tvhZtix^t: 
ZtZ^LX^h. &&2tltz®8&m*-M±, Ztib 

F±C0 2 ®<J0o i? v 9 + y r&T/flfcfrOtf- F± 

<7> i fflcon »y ^ ^ y v ^ § 3 fflco hy^x^- 

-hF^-^Afc. 2fflc0^y^XCi3Jt^3fflO^-F 

£u 2ia^)h7>f^7 i -FF^^>'^*LTV^^ 
(c. ^-F2^oy~F<iD = 2-Ci>§«Ii:(ca«t5rJt 
Wf=Sr^v\. Xf77li, iug:^h*fti.. #-F 
2<7)L^-yr*^cO^-ASrJfffi"r^. ©Bfflcoy-X 

7m" t-r^o zwf-yyit^ bvT^xbtm 

y-F^i:, ^-F2&t/3^^^-A^fflffi-f 

y-^^Si.. cnfeOR^^yFSr-tfntcrs. #n 
^'7^f *y a ^ A-f - riz^f 4*7b«J^ 

F 7 r >( /W^SiSii&^^y- FXV^-/ 7rt, 
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h\ ^ip^y^X2cOYf-^r^ga^iX^. * 
*y?X2c7)l^>-Ati. ffllg^O^TV^^U 

[0 084] 3 VT?4*fi<'XTJ±<?>mm 
3. 1 'J7^ fDy7^$i^yey^ 

i^WftfcioT. iiss^A^i^tegssau w 
asm*, mmmmc. mt^mvmm^ai?^^ 

=f»J X,Z>8:38ff*" & ( "An Introduction to Degital S 
i mil at ion", Mentor Graphics Corp., Beaverton, Oregon, 

1989 ) . £<*i&*rcvv&J:5fc:. ^FF7^ 
Sflfca-FTrt^yXA. ny^-f^SJifcri 

^hK^^ftfcn-Kr/^yx^ xtiu 

-f /US ft*: a - H i^-^r ys/ *r)VT)V3 ]) XA £H*r?~ 

AMttH^JWtTO*-* y-^rv S^A^T/Urf U 
A*RM-t«lL, CittyT^f^v-F^xTOD 



Z<7)Ztli. S^n y 7 ^ y $ x l/-y h V y ^ 

irv^ir/i:r;urfyXA*JiBW** c . yr^^-ras; 
r^yxA#j6»*T«c**j:9a<. s^oss 

7^y^l/-y 3 yy^fA{i, (-*-C(tffl!L«:) 
yr^^ifSif^ft^X^fAk, Dyy^y$ A ^ 

(050) . 

[0085] 3.1.1 UityfisSjuU-isByftM 

i>iz. hM^vfrhmiztLiw+ij-jaff' 
y<r> 'Ji^fa* fc^Moc^yo^-^gyfc^Hko 

cO«fHi-<^ h/U^^r y n^r-y 3 ^tcEFrTi: fc t>(c. 
hyp^^e >Jo^-y 3 :/C*$««jaw-f O h 

T^f/U^r. Mentor Graphics Logfiles ( "Quick Sim Fa 
nily Reference Manual" , MentorGraphics Corp. .Beave 
rton, Oregon, 1989) t ZtlAt* — jl^SS, 

^r>f;p-ej>§. EDAyXfAWA 7 fyUI/- 
yaWV^^x-X^W^t, WaA*>T^V 

-f^*)WR-r*. SSlCTTIi. Mentor G 

raphics C0KSmV—frb~t2>„ iitlt :^^X3 

Y\H7t4)V%, MW<<4 1-V-7T4 >vv$m?& 
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^> b Sr^rr £ . 
S^^h^^ya^-^ayte. ltLbtfMWSfrf 

:^77rll, 4K^M<* i eyte*H-*fc 

5) h/l/TM^C >t v?X#V>9 'V' Sr. Hf 

%m<r>ttfcT—7iVJL> h y . z^^yb 

fc$ft*SrU>ffi£. VnCv] h*y h iMBnt'-y b 
ifc»atf. iJCCO-f^yh^, VO(v), Vl(v) **> 
|*9§<0**£. BO. Bl^fc#atf. TM+<OiCO 

6) <?b;UTl"i VO, Vlf N ^>f ATI/'f TRX/ 
f-rm9y> W'fcflB/^ + y-^T-f/i*:* 

atn jw«+u-7r-fw, am^^yba^y 

1 ) ^WUTMVO, Vim. *4 ATM TStf 
WW. ^b^tyo^iiytt, lJ2Lh»9H 

3) u ^K^Wr A' 7 7r M BO w , "BTf 
8rM3T&. iiili, M^^yfc*W*t> 

<7)rs>o. ^^nmsmbmimzmLXto*). zn 

4) ^wn-fyf7?x*^y^ 'v' fe-tfo 



V0(v]*BOfclHftU viM*Blfcib«rr&. v 

ntv^t'y Bn^C0#^C0H^J:oT : £c7)fc*>y 
bty^fbfrJt&JRtn? hy^^HtT y h^Vg 
^fc«iEf *EMSW*-^*iEflK-&. Z<Q* 

:^*flj*:7T-f/Mc«&tr. znm. BUM*-** 

KVOM, VlM^OrtSao***. BO. BlU 

csatp. vt>f y?y*vb~?h. y&>x3*-*/B> 

[0086] 3.1.2 Uzsvfis^ jlU— s/g^ 

emu ^h/p^*uat«aH->*u*R»Laix 

l)BK«o^7T^^*BBe-ri:4:fc*=. 
Hz. ifttWW^yctBitf. 

2> Mfr^^y^r^fcww. ^h^^7x 

Mtf>rt«P*E*r*. 

*y^ws*^yrr*, WH»y-feyMte»«r«« 

4) w «HWECLKHIHPI^nv^«*»*^ 

^±?is*>{Z&\,^XW%ZtlX\^h. 

5 ) biVjt^Vnfimzm&tb b Liz, Ztit>* 
?<iK7V4 "T n mfVAVfoWVb u v" 

tc. a»/<-f^y-7r^7W=EflW-*. 

6 ) y ^)*Jb&CF+*"C**fe«>fc: l <t 0 
*<^)«HK>fi-y-7T>f^»«t*«*, *7r<< 
;Pftt:xf y T 2 - 5 frd 0 • 

7 ) j--vmwt:#>oy r >r ;P*coiSit^ * y rt^^r 

[0087] 3.1.3 yr^>fifn^y^^^jLlx- 



(6 



1 ) <7 h;M^yg38£^LT^S'8tt£JBvvC, JH 
V-m^ttioT. EDAxX^AOiSftfl^y 

^istf^ty^-^^r-f/u^^rrs. eda^ 

2) ';T5^-f|gtf^^X-r^S-ffl^TA^i6th^ 

3) ^^WEE^^XrAfc^vS-ii-, ^JSK-f^v 

b Aft? r 4 /i'* u + y -7 t -y /utsm^s . 

4) r-r v-SiV- 
i/aVfcfi^fcfcifc. iSS/^^y-^T'f^Srai* 

y -7 r A /t-£J6S4 h ai* 7 r 4 JWcSSW * . 

6) EDAi'XfAW^fySat'-ygWy^? 
mW.4 Y A* 7 r A )V* is 5 x U- is a >-<7)*gm»= 

2) ~6) s-yt-h-rs. 

*>. -K-yf-i'SxU-i'a W yfy^— AV—tlscntt 
h 0 izgm&i' 5 x a W y ?7 x-;vy-;k£ 

^ta t w.&mm txts y . mmztrntt^^ 

<^ WW^ ; tynir-^3yCii^<, x 7 y'M 
9 4 mi/ 5 iU-^tMt4 . 
[0088]3.1.4 3liL±.Wlira«flil<^S 
yr^^ifv-x-rAlctJ^T, 2fflOn>?.y^«®&|| 

m-hwxgmfittz- 1 x-hh : so^y < h ) 

i"*;b*>Sfc. fia^'-y^tt® (L) -ffeb^A-Cft 
0. yT9^-r^x-r^<0«-cofi^-Srfflv^T. A7JI& 

PJxIf. Sg3<7)«JB. "**0<7> (X) " «Jffl 
•(fcSfrc v v5rv m -y ?^3UiJ>v »4 v vjroy y 7# 
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h AxiOJ: -3 &7-r -V*i&&c9/^iSrllil-ri.<?3tc 

am* o cfi^fb-r tcj:^Tfflion^-y7« 

U-b*-y Mft£ifc5£U iii-Sr 'n' t^rfS. 'n' 
fflO!Sa£<DA-f y -oi^'-y ^ ig^iz £-?X lfttfSB+<0 
ES^SI^-rS. CTi.Jf, 3®<Vim(H, L. X) 
Sr^i-rS^-, 2ffl<:r)|IS<?5>'^-hy-^Srfflv> 

5. H*W3ESmxT— iS<omizZcr>$8Sit:?T*>\ Ztl 

t><mL\vM i- y -m^z mttiFf-fmmzAfi 
<?)aiSvi>m#gmi. mm&u~jyi>mmz^x 

(H=S5U^y^4fcli, L=®Dy'»?«, x=* 
JO) aftSS+«y32A*AND^-bSr, 
3 «SA N D mffizft ->Xtm?h niS-y? EIKt^o 
Xm%ti> (05 1 a ) . V^-m*><7)A7JSS^t-Xfc 
L, AA^^^L^v^fcSrLfrs^ ftJlM 
^C^tSX^SrfflV^T, 3«!B^5xU-^ci0in 

2ffl<0 2t*-y hA3>J3fr?fc, l«C02t'y bab73* 
^Pt** LT^S (051c). ?;Wf-b!:M 

A^iftlfaJ^frXliigthSSO-S^^^fflt ^-fc 
ifX-th. 2W£V&<(&mX'i'$ J .l>>-h2tlZ® 
t&m$Z<7) J; otzLXAJimnyr J Wlzft&L. tt 
tfapy-^{i^3PT-^«JS+oc:coi i: tc^g L, 

•y^S^^SW*, 2*t*S^lHlSaffl«^i: 3«±<0«®O 

flif, Ji^L^vSxU-^aVSiffi^S. 
[00891 3.1.5 yr5-fif<y5T-f W-<<0^S 
3&£<y)ov-y7i'$.3.l'-:i'-Cte, a-?<0*^T. 
tfu 'J y 9 x V Y SrjMjS-r S ISO ^ ^ A-r -f U-f S: 
. 'J75'(fWDi;«/?f7 T*on i^' -y ^ 
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4*1Btt&#ffltovi?v91^£&Ki m *Zkiz£~* 

[0090] 3.1.5.1 -tfn-r -r H 
Hfa^WfcUu ut/I^At* WftJMW"*' 1 
k#<. f-rM LTSOaU ^^^3 

y£ff?.Ik£v^ "»« 

-^n y 9 Is S jl V— is a V -/-XxAfc&l ^ttft 0 J! Lfc 

[00911 3.1.5.2 T-f WtfflWBK 
|gti^^ffiS^51®«cff«l6$:m«t & k k * 

%A?X?)V-is70Ky-Ytfhh (05 2a) . A 

■ftm-fc>vvx*)&h-?z> (05 2b) . $mw)T? 
? < <r>9 n-x H/Hr!itf»o*^)*-7 , >'^- 

iMFTS^k 3S«co^^f 

£>£k£±oT^*V^#W£fT:>. iS^^WC 
te. Mentor Graphics Quick PathiM S y^#«*y-^ 
£fflV>& ( "Quick Path User's Manual" , Mentor Gra 
phics Corp. . Beaverton, Oregon, 1989) „ 

1 ) ifttt^a^n-feXcO— SSkLT. ERCGA^-yb 

2) •r^X*!)*? HJ*h*S»LfcfL ^feU* 1 



3) mmT-?imzmt7T-4Mzw&ts. 

[0092] 3.1.5.3 a-7Vf-fM 

ma (^«y h) *>y** wMtrsJ^wHfckfct 

^y^tXs^uVvV^V^VY <7)ftjjm^Z7 U y 7* 

7ny?tt,. f&2?n>y?^fSfc,fcoTV$AU->' 
v77t3vTRtf t 9<41*9w9' t°IJl&*B£. 

®sm<?>-mtLxi±. 9ux*j7>vYy-vzm^x 

ftfcZtltl7V y77ay7tfh& (H5 3a) . 

yrftwtrwtrt <H5 3b) . i«i»**>f a* 

<0*^V-lsByX'*>h (i53c) . i-'/^T^ 
n y ^»feaW)«W * E c L K^JSS^MfgtC-fe y 
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[0093] 3.1.5.4 yr^f-rw 

W7M/»«, #i*IB»fflfc:»LTlBl^flB»l 
(*ffi> VTA&4 \s4 fcl/tftOTft. ZZX 'n' 
«) . ftbOfc. (FSM) fc. UsLt 

<7)X9~ 7-4 ym*7> V (starting count) iZfft 

ffi*ffl^i;^lfc:»fiW* (054b) . FSMll o 

iHfeft^T. «£U^NSWK0>«»»t <±# (risi 
ng) X«iT^ (falling) ) {Zb otir^^- r < 

#Vyhtfl£u! l z%~>tzt&&. FSMIl Haj«» 

AJimT^t&®~tZ (!M5 4c#Hg) . 
[0094] 3.1.6 UT9-fir5'5:i.W**fctt 

y r 5 4 ox v ? >> $ * v-^ xx-xAii^r^ 

ffitfH *C y h Y ? <4 7 lz J: h is * jl V - 9 J: 0 h < <T> 

xfAii ?4 isj&Tfmnvmtzwm-t&mBzmTF: 

*xfcgftSS£, «J»Rft9l^«l 0 077XfcttRf 1 omm 

tt*>ti*z><, wmm. rt*?y 77707/ 
atxo s; 7 ? y- b att<mt:m&'tz t #-e# 5 (xi 1 

inx LCACO£o%) azsv?*vT&m^X l JT<74 



T^-foS^^S ^v-?bW)i/*,*\s-9b%: 

4qb (-«:£>*>. R««if>^)f<Ton»E«ao 

<1) -^^fl&^fcfsiSSftS. -<oi£. OTtf) 
1 ) m-^WSmi. iJcOy^U^CP-Ht 

2) ur^>fifo>?.y^x^x^~^^cosftgp(i. a 

Wffrcom. MTCOXolZis* 2-U-bZtl&. 

mMiz^zK&^^-xi±i&<o<%ft<7)mi 

Sr*^Mt:L. yr^>f^fc:3S^<x$xW-^^^ai 
5) is is i&Wis $ jlU—? I,zmtb& . 

[009 5 ] 3.2 VT?J-yy*—J]shis$jLU- 
is g >yXf A 

mm. &&x&. mm. -mmzitim 

0K<Z>IB&ti:£-rX h^Zcoizm\^ti&miBLcom.$) 
3--<fWm\iZ£Z>7 *->\sr 4 A^/' 3 y (faulyt 
version) h^BS$-ffl^^Tx$ jlV— 

h^tt^iC. (good) ^sytttKU 

^Y^9V)vmm&msi. i7*~ tub) 
tttxit. zwzttftmzti&o zcozti±. X'Z& 

BBfll^ "A?v?Tvha- (stack-at-low) " 

tm-z. mza-vmxhztifitb. -xtvtrv 

h^>f (stack-at-high) n t«rT^. K(^>^f«®T 
i>^X^-C$>S. 7*-/^y^l/->3yiiJSt 

6«fLv^«ii, yr9^fif5/^7 s 'A«c»^Tv^^ 
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—Il>h •> i i.U~-> 3 yftftji "Quick Sin Family Refe 
rence Manual" , Mentor Graphics Corp., Beaverton, 
Oregon. 1989) £ffl^3> : &ffi$l£§5LXi± : 

1 ) £MiititzWffi®*mEL. tmz&tz. 

2) m&z j 3-£. mt&zftmzit. j&g*ii#i&fr«o 

l J77-ff7*-rt-h5/SaU-y3yPll nig 
<^ifc|Eit&irSS£fS3iS-ti\ &it&^j|lJStt;:*hr£iSg* 

m&m.vzwm.-*h. -*uj:. mgmtzamzti* 

<W5, yT74iroa>y?i/$*l/-:*fc:*:«Wfc:W« 
*>fc«0-C** (05 5) ryr^-f^sr-^bs^Sa 
U— 7*— ^h3V7^aV- ^(configura 
tor)T&0, Ox-y^^SjtV-^Oiffi^atfS^ft 

i ) -*mtz. tm*ffim j r-?tmtz&th. 

3 ) ^fltftnyV^fyT-O*"; h 'Mh77-< 

4) ercga*^ hy^r-^y-^^fflv^r. 

SrgWfcn i^y 7 -y 7-<9fl?j£ 7 r 4 /l-Sr aj^j-tS . 

5) y*-)VYftfoyT4fr**VVl-)VhW®L. m 



smmy r 4 )V&m<r>*.i4z-y'-i?h. 

iSltSa w w«7 =r-^ r-jEg** y zm&th . 

7'7D'!'r.S'fe-;ht6. **<ls— 7-4 

ilsjirc&S) : 

1 ) mcumfcyrj /p^asL. wfi^ffl^T. -r*. 
T^yr^'f-fD^'-y^ai^tassMf-yrs:, 

(confiscation) «0-fe^>- a VCSWJLfcJ: 0 tCfltlR 

u c^iSrigtf^^yfcisatf. ssaaa??^^ 

2) sost^'-f^y-yr-f^Srisaj-r. hfuru* 
<7itt®z, *xh4>fy*-*$:itLxftm-t&m£L 

<?r-rt^*y+fciE«?-£. "T".&tf 
-yM^rt^yr- "v" imm-t. &#&le]fi&c9J£^ 
-f^y-7r^f;i/Srf!ai-r. »ia5-T5 7*-/WhiB^< 

Tl^^g»t S o V y ^ f - >y r«07 * h m&y r 4 

oy-y^f-yrSrW^-rS. 

* y * *7 > fmmmsifty y «/ y 70 v r * 9 y 7*^- 

S. ISifla5y-fe>yM6^IIS-®»Hi:L. I^SixSiftit 

5) W Jf^ECLKlal»ffl^a.y?y^S^-f 

S^ffatSrfRHl§«*C:i:* { -C^Sfci:t.{=. 7*-;U 
MSS^.? hiM^Utt. Hassle** LTJ£gT-:? 

6) 7*-yWMI?g«a57y 7770 7/Sfi7?t 
7 ) it 'J ^iMK» . 4ftK Ltz O -y ^ f - -y 7(=M 

■r. 

[0096 ] 3.3 'J77-ffQy7?yS3.l/-^ 
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( "An Introduction to Digital Simulation" .Mentor G 
raphics Corp. .Beaverton, Oregon, 1989) . W 1 771^ U 

L^X*mzttLXt'<7)J:o%i><r)T&6frZ&fctZ 

*t Lxisz^is-hztih. #<^»ia^3&»**&rt* 
is**. u—?wzm.--m#&m-cm&rz> . zcom&co 

y 4 ^isATMzX^XfmZti&v v 

AXM^ VT74'?con>?v?!gmzJ:-iX(D&Um2 

9tmm->x. ur9^fi»HW«^^A <khb 

iJaX-^ (evaluator) -?TV*£ (05 6) 

U XA trim 3 «Ma y y * S' $ a U-*ta&&3 
y T ^ if o s/«y ? S" 3 l—is 3 yfmy^f 

MZ: 

? hjksi£ eda isXT^nxJimsmb lx&*$.x 

*Wo5/ # v^^5aU-^tf»**, y^l/-^7 



2 ) SlH-a^)*fJ6T— ^7 r 4 /UfcSfcAiti U 

3 ) ffi8L<r)-t9 > a Wrtj£^ J: ? £ s i£itSfl<9»& 

5 ) Wni/'7^y^al/-^Oy$al/-y3y7;l' 

1) z(d^^^i—>b y&rmx r- v 7i,zt5 ft a . 

7^y^l/-y 3 y^A'yaX-^^«^ 

2) 'J75^fDj;7^ySa^-y3W^»;aX- 

6) j.ly-^3^C0frfS^V^'C. -X-lWSSB». 

fgtfffl^^urts^r^-fe^-r&fcibfc:. »soy7^ 

y$xl/-y3y7M»JXA^V7b^x7+t1lfi : 
-T^fcfcfctCs ^b^y^7x-X^fflt\ i^$x 

-^i7y$xi/-^ yx^rJx <ryggL\,z\± % y^xV 
>f^(usD) *^A-yWfc<0B^)iBS8«tfflv^. 

6 : 

2 ) A-K^x7y$xV-^»Ia-7 bJ , »JT 
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[00 97] 3.4 'J77-ffrob^>fe>m 

^rkLTHSiu f^£it-s<rk#-e£s. -mm 

bf-trtzx^z. ftt^zm&mz^m&iimmz® 
mmizj—^tfffizt&j \ — rf^ ^ x , n 

a££*i£{Elft^ (iTFTia^*) l:J:otyUl/ 

u-)VZi\h^>y t ^Zm^Z^-?^httis{Z'ftift 
?M>. RRHHilHg. M ^fb77 (benchtop) " « 

(H5 7) . roh^-ftymu-^ii fW&S*i 

t. XT 4 $x.ly-?RVV>T?RXfZtlbcO*Xb 

3 ) mimizaTnmtz&mizmtTfto : -^-if 



RfWMBffL-Cv^^fctMW-*. KM- 
-t&tlMz : 

4) UT9^fTBttra^^Atffiv^A*IHt« 

5) ur^-frab^ ey/^-^*ffl^t, 

SSS^ti^ n y fcr x - ^iftfta-CHIf^ffi k «r ^ i d 
Kft-SWi. 'J77>ffA-K^x70M$^p> ? 7 

y 3b»feK^ajsns ru^5 ^^f vj^ b 9 ^ x 3 y r? 
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s^=«^-5TiEt<iSf^UTv^s*»t^3*>Sr^^3lI^f^». a 

[00 981 3.4.1 leiSilSffiSthS 

ifmS&JffCS&Sfu AfliSft-£!*05fh&USD£Sif; 
LTV>SUSD<$ffi:?r^iHfc£-f&. Z<OkZ , ft 

vptzsem-z. ztu±*c?)&#ifTco?zibtzmx-iiiZti 

Z<?)T1-74-W$. .ESS*.? M^^'Jfc, u^'-y^S 

^t. w^zm^xm&ui;v9Ti-74<?*mLB<. 
i > RiM»=ao£T. mxTFLfz&oiz. wmmzti 

2) AJji&if-^T'OUfc, 9«09#K«(zft->'Cflllfi7 

3) Ur?4?7ah*4t:v^$':*?**aRtl** 

5) -buxr**ifc" -^yr^Sr^-^-ta. t^r? 
# "bvxfZirjz" m^wnTS>z,zt&7aLx^z%, 



> * y *x h y ? -7 x —x or lx mx-m-t. 
*coA*iatra5:fflv ^Tths^^-r h zttf, tout 

[0 099] 3.5 yr?>fif|gfi ! ^^.Tr7> 
yr^-f-rHtf^-r^Srfflv^. A*l8ff7T>f;H»T 

-K^xTSglfc^frt*. ZcoztZftoZklzi.^, 
X. Mifr<?m£J)mt>ii& : *AW^-H->xTSr1i 

f&t&ia. v7b<7*T§mxaz<om?)Emcotztb 
mm . y7h>)x rugi&Kffrs+fcifi 1 a £ £ 

£9. ^SfAyy'U *AWA-h'-7xT£fiUBL 
^rVv^{=V7 b^xTSr^fflT^S J;a(=SS<if S. 

( yr^'f-^itsaft^^Atji-j-ciess^sa 
^ofi/assn, yr^'fifv-^-rA&cfDStKcfijt.T 

Ji. yr?>flFSSfri'*xA£JBVvt, ^£Sit*n 
^-y^^SAU-^g^N-K^xTr^-feV-^, ;b 
-f^^N-F^xW*!/-^, Xtt'N-K^x 
T^57^ •y^^ra-by9-«ftWISrSfc-r. -f^/l- 

1 ) #»<0fc»<0tf«£fl!vv$\ A*Sft*jEU^<0 

t*%i-. xt4 5xu-^, aifatt^t 
VT9*xw*m^xm?n-rh®m*vmL. 7-9 

offifficaL^A*sg j p/aj^JS j faof«ffl'f 

x-xWiS. 
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[0 1001 3.6 >AT7±££MkX±A 

§ ti& <nt m tmmtWL<7> y r 94 -r n ^ v 

*yM)XhS»7-/^fflt\ «6gfc;fclvCERCG 

7* y ^ b IU»#- MPCB) Effil^^f 4 y^y 
— JMfrlBKrf ft ( "Getting Started with Board Stati 
on" , "Layout User* s Manual" , Mentor Graphics Co 
rp.,Beaverton, Oregon. 1989)* Oi/*y?f-y 

OT#^^ny7^f^^^MW(cffiI^ti» P 
CB£S8j^TS. ffiWJTIi. LCA^ERCGAni/ 
■y^yrfcl/CSSfBLTv**. LC AZW^tZZt 
Cct^T, 8Sf£ffJ£ LCAt *fltt?Hftt*-6 Z t OX' 

TV^LCAf-yrcOJgffiTSe^^ ( "The Programm 
able Gate Array Data Book" ,Xilinx, Inc.; San Jos 
e,1989) „ LCA^7hUXhSi7HH:J:-?t, P 

UVZftffrfh. *ti. LCAteUzSvfZMt^ Ztl 

yr^>fifi«£/^xA«i. «B£Uw>*:H--tf> 
an«y-^. mmmzi>j<;-i?t. yr^rifR 

H-Mii/XfA (RDCS), ffiSSSBttf **y b y 

«ni,ERCGA^7 b y ^ bsa«*y^fc:f«HS 
^y-;ui:S:SiTv^ (06 0) . yr^>fif±jS^ 

2 > m#gm?>^-**m^x. wst^-fftm: 

*v7tzm*)%TZ. 

4 ) ffisaaouf*? b yxf^ ^/yxf^^v\ 

ny7^f«y ~T<nt&><r>* yhVxhyr^i JV&ft&t 
&c «SSgH-'xr^o^c7)^^by^b7r^^« 

te-fftftbOfc:. *^y blUSSfflR^ii^n^'y^f- 
.yri/o*ygg|<oy*b£. SiftPCBSESXiM- 



5) ERCGA^y by*hf»*y-7l/*ffllrV H»« 

& z t <o? # ftv^wia *j v 9 xnmmzm L 

6) SBPCBiES&V^— r-f y^y-;WSrfflV^T, 
ffl^7r>f^PCBttS7r>f^ (^7r>f 

^•y^athfcttit«raffiLrv^v^flWrffi«&ai. 

CBS?^x-^7r^/U$:flav^T. PCB£18§U 

4+v-mf&7T4juzm^x. nmfctzztcox'Z 

pcBiffl±-c. xiimmn&mfczmmimm' 
h m vT7jy±j&>'XT-Mz&ux. mmmzfrztf) 

A- F * x TCOl^l^IcOE RCGAfc ^ifi^:WBlBW-& 

tfb*>. zcr>i'XT&tf^<n±*Z<r>Ti??)Vi<>x'r 

J±*ftV\&^ZttfX%ht\^Zt CWt l«o 
xA*iA^iatt7 r -f ^ttfflS«4W«o i^y ? 

o^y^^^^y^is^$n^v>) fc. jew*, a 
k. dfL^^attco-HRKkv^^. 

[010 11 3.7 UT9>flFff^X^A 

y ? wj&mzmm l . *o»yr94if'v-K 

M^T&^an^ 'JT5>f^>-F^xr*SJg^Ii!i 
lf-^ro4:7ti:t, -r(7)f-^7 , D-fe7yy^ 

yr^>fifo^.y^^yT, ttsaatf-yrsitx 

xxfoh. :(0f-^7Dt7tli v'-^v^^^: 
H^S-fr oZb t£mt&B&2tit:7 t xn?5J>mWlT& 
l£ft^Xm*t:TfohlfX'\Z%\\ ZC0t-*7v*v 

yr^-fif^-F^xr^ia^ti, A^ro^ 
atg«jL-.ybi:. ^j^m^>Mmmt(iz^x 
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r^^^mfmm^T'^t. vryj-nm*^ 
-fti&tx^h (me 1 > . M^h^yta- 

tzKVTyJ*mn*^)s-?Zyy2ik&^® 

[oio2] 3.7.1 vryj-nrnzy^y 
m\&7T4Mz$m&h« <r*u*. mim-SfSLziyj* 

4yb. u*Jv?&$&y>Uyb. mfe&^-v 

h ( "Tutorial on High-Level Synthesis" ,McMarlan 
d, Parke and Campos ano, Proceeding of the 25th Des 
ign Automatic Conference, ACM and IEEE, 1988), 

b^ttmmbizm-hm&zm&LL. wm&z^m 

xyt^-fWSXlftfcZti^Zlzfc^xmrtZ. 

^^mm^^y^u y<?>-mb lt<±. a yy* 

;U (flamel) " ififoh. ZnJr&kZ-o^X^ "Flame 
1 :A High-Level Hardware Compiler" .Howard Trickey, 
IEEE Transaction on Computer-Aided Design, Vol. CA 
D-6, No. 2. 1987)TP»0^IKBHSiXT^I.. JMfrt>CD 

^ts>£u ■ u zl~ n*. >u#^romic, x-h 
ru^y^-mmzmrt^m^comnmm^i. 

¥t®ztihfr*7*~ri-y'*xhz>. ayjia. nxxivm 
mbm-<^m*mtz^~w±T<r>m\Tbh. m 

n yy ^MzX^X^^iXhfr)Vb\±. =r-?>* 

*mfayvv-yfrbfo&mm7v?)v^i'yxh 
f-^uii, ^Mzx^xttmsmzixzmm) 

JL-v h (ALU. JldKKk l/OJ^/Y 

9 u -~mbtcrtX*)V7-yn?yJ±*m\\X. J\- 
K^xT£S#S*L6li)#£«5&$-S. r 

u ?y*)V<r>mm\X^%ixX\^. &J)\±, 
/^2H^ y hn-ytrZmt&Wj&Vb h . -gOrX 
Mcfcwc, 7yXM±^ ?a*y?W 7)VZmtb~r 
&b. l^t7*o^7ASrll*T-rS^tCMC68000(V-f ?n 
3Vtr.x-*) O2 2-2 0 0fgOl$-C7mrn 



}&Zg:Lh*ffiW&7T4)\sX'foh. «l6W«:i-yh 
yJ^yV'bte, ^(OTfrjmZtiJ'mmmZ^v 

JrO^vv&figxtt. £0*#£§*tf> 

v *x&Xttmmr? >>yiyvu-y tzm? &fB££ . 
-f ^tt. *R8«m^^>-*iR*y-;^ft*i, itili, He 

ntor Graphics Corp. , VLSI Technology Inc. .Synopsis 
Inc.^p ( "Logic Synthesis speeds ASIC Design" , A. 
J. de Geus, IEEE Spectrum .August 1989 ) 

( "The Implementation of a State Machine Co 
npiler", C. Kingsley, Proceedings of the 24th Desig 
n Automation Conference, ACM and IEEE, 1987; "A Sta 
te Machine Synthesizer", D. Brown, Proceedings of t 
he 18th Design Automation Conference, ACM and I EE 
E, 1981; "An Overview of Logic Synthesis Systems", 
L.Trevillyan, Proceedings of the 24th Design Auto 
mationConference, ACM and IEEE, 1987) . ZCOUyj* 

jy\±. vxTco-nmiz^x mb-r h = 

2 ) flgfigWo.- v by47y ytf)Ki£C«o X . 

&. 

4 ) ^w&^isy&fcv-frzm^x. ^mmvis 

yayba-ycoimi:. 0^7 ^S*gSXlXCix^ 

5) WK*yB"evV3Xhn-^^ 'x^-b 1 
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(done) ' ftjlblCtft h^T 4 Z^-fR 

6) ^ay^mamv. vr^j-rrnvrmimizx 

[o 1 03] 3.7.2 ur^-fflttj-'U'-* 
yr^ifffSi^u-^i, yr^ if ^ £«§ 

t-7)V7 r 4 Mzm*&* . jl— ttKaHWU^ 

1 ) mm<?>m&7T4Ji'*Bt*>ftL. ztvtm^x. 

2) Afl^~*7r4/HfcWWBU *Of-^*AA 

4) ?n*?»£S£4*-7VWU X"ri ^P-^ 

5) '^-v M«ffl*t=e-^t. i*i*Jtfc**B» 
Cc. ^-^tttliJWHBX^y^feBE^tBL. <lft£* 

1 ) -r^Xhx-T-f ^X(4«^R«rflBv^T. A*rn 
^5 J*RXf\-ftr-9 7T<< >V*mmj&i~& . 

3 ) «-cHWfr<fc J: 3 ic. a«*x«rcfMW* y r 

4) yr^-f-rtMM-^-^tiBvv »cttttfflK 

[oio4]4_gaa 

[0 1 051 4.1 A-F^iT 

mm? xnxrt-igssm* . 3 u^-cjmawc . £ 



•/^tf5HRWT-*"r^f-v*SL-Ct^*. 136 5 a- 

btt. *-f\ 4Cy^^w?v^(dm a &4nmnt 

Qx^jK-F (06 2) :*ay^#-Hli 3 2 
fla x 7 ox; s'-f - «/ r £ i -a TffiSffiR $ tit: 

^?nX*<-Wtt*S*ifc* v 7m\iZ 1 2 8ffltf) I / 
Oev£?fLT439. 3 2«)Xf-7ro#^4W) 

Wtt«8*iT^*. 1 4ffl^ft3rawrfr i /o\z>&m 

tCjggfc-f&o Xilinx XC3090 LCAtDS;y^t»7 

*l£5 6<IcOI/X>ey£mi.Ti3'K 14fl0L*"y 
TO#*£4«Oi«#«:S*VCV**. #Xf77tt. 
2fflcoYf-yr<o*«t. 8 fflcotfUntfj \ / o\z vim 

&MZX^&. Xilinx XC2018 LCA$:Xf yri: L 
TJB^*. #oS/«y*tf-Ftt. X-Ymfc»L5 1 

?VArt-*v7lZJ:^XfflmmZtlX\*& 1— 8« 
<0#-F*»fclRoTV**, #Y*v7lSU X3i?v9#v 

0. #7K-FcOX^yrfci8ffl^SSfc^dc8ii*rv^, 

iffl^z^^rk^8i@<of«inw^:i/og^ 

fr3TL/0*«. Xilinx XC2018LCA£Y^-yrk 
fflt^. 6 4*0Y^yr£. 8ffltf>Y^y7°#- F£ 
KSWtS. X-Y/UWIU5 12I 

comai/OVyttLX^Z. BW0>Y**y7tf~\* 
k8«^)o^^#-Kkt. #v?x<ox-Y^xir 
HOT-fJ^MflfflBK-r** *Y*n>7 , #-F»i. Y- 
Z^txfcWLT. *-77P=i***fc:6 4«<0I/oe 

8fl*l/Cvi&. £ft£>*>&iK£. 

-5:5 l 2fflcov>f^Y-Z^x^-7;Ucm^^. 

Yf 7 r^-KI±, ffl^^(c»-r&«SSt^TLTV^ 

H6 5aii, Y-Z^^^r-r/^Ai, ^h^f 
^-7x-^, 8fflOni/'y^*-Fa^8ffl^Y^ 
•y 7**- F ** LT V ^ 6 X - Y/N'XW^^^SW'Srfll^ 

(064) l-8ffl<0* y 

ftt. 6 4I<0Z 1/ W nx^-f y 7t:i 
mftZtlX^Z. *Z+v7li. jK y^XtrJtaStlfc 
6 4ficOI/OtT>'$-aL ##y^^Yf"yri£8 
ffl<Ojgg»*&£*LT^&. Xilinx XC2018 LCASrZ 

-Ht:EI$m^y^x^<?)X-z;u^-r;P 
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<I<0«-*Ji:. Y-ZAX£*fLT5 1 
2iI^I/Otr>-$:WLTV^<, 8{Itf)Z-?"yr7tf-K 
fc. 8MOY-Z;\"x^-:/;^3*?;?J:£, Y-ZA 

J/am^i^, HI^RAMfyrtlO 

i-ifftJtfc J: H^x TfAM X^*-/l/£o 
S/y^f-y7'LCA««»rtC»f)tt«t*. l«tf>tf 

3 >-T^fc J: 8b'7hf-^i:, ?u*y? 

ivC. ^T^oy^?fttf?oxA— 

fcU ^O3 2Mc0Xf-»/T$:2o^;l— 

4. 8MOZ^^7-7K-Hc0^tK«^, ##>y?X 

[0 10 6] 4.2V7b^xT 

*VCV*& : Quick Sim ai^y ?S#g*£lrr£ Mento 
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